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Compounds of formula (I) including tetrahydroisoquinolinyl cinnamides and acrylamides are indicated to be usefiil for the treatment 
and/or prevention of anxiety, mania, depression, panic disorders and/or aggression, disorders associated with a subarachnoid haemorrhage 
or neural shock, the effects associated with withdrawal from substances of abuse such as cocaine, nicotine, alcohol and benzodiazepines, 
disorders treatable and/or preventable with anti-convulsive agents, such as epilepsy including post-traumatic epilepsy, Parkinson's disease, 
psychosis, migraine, cerebral ischaemia, Alzheimer's disease and other degenerative diseases such as Huntingdon's chorea, schizophrenia, 
obsessive compulsive disorders (CCD), neurological deficits associated with AIDS, sleep disorders (including circadian rhydim disorders, 
insomnia and narcolepsy), tics (e.g. Giles de la Tourette's syndrome), traumatic brain injury, tinnitus, neuralgia, especially trigeminal 
neuralgia, neuropathic pain, dental pain, cancer pain, inappropriate neuronal activity resulting in neurodysthesias in diseases such as 
diabetes, multiple sclerosis (MS) and motor neurone disease, ataxias, muscular rigidity (spasticity), temporomandibular joint dysfunction, 
and amyotrophic lateral sclerosis (ALS). 
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SUBSTTTUTED ISOQUINOLEINES AND THEIR USE AS ANTICX)NVULSIVANTS 

This invention relates to novel compounds, to processes for preparing 
them, and to their use as therapeutic agents. 
5 It has now been surprisingly found that cinnamide and acrylamide 

compounds of formula (I) below possess anti-convulsant activity and are therefore 
believed to be useful in the treatment and/or prevention of anxiety, mania, 
depression, panic disorders and/or aggression, disorders associated with a 
subarachnoid haemorrhage or neural shock, the effects associated with withdrawal 

10 from substances of abuse such as cocaine, nicotine, alcohol and benzodiazepines, 
disorders treatable and/or preventable with anti-convulsive agents, such as 
epilepsy including post-traumatic epilepsy, Parkinson's disease, psychosis, 
migraine, cerebral ischaemia, Alzheimer's disease and other degenerative diseases 
such as Huntingdon's chorea, schizophrenia, obsessive compulsive disorders 

15 (OCD), neurological deficits associated with AIDS, sleep disorders (including 
circadian rhythm disorders, insonmia & narcolepsy), tics (e.g. Giles de la 
Tourette's syndrome), traumatic brain injury, tinnitus, neuralgia, especially 
trigeminal neuralgia, neuropathic pain, dental pain, cancer pain, inappropriate 
neuronal activity resulting in neurodysthesias in diseases such as diabetes, 

20 multiple sclerosis (MS) and motor neurone disease, ataxias, muscular rigidity 
(spasticity), temporomandibular joint dysfunction, and amyotrophic lateral 
sclerosis (ALS). 

Accordingly, the present mvention provides a compound of formula (I) or 
pharmaceutically acceptable salt thereof: 

25 




in which 

Z is a carbocyclic or heterocyclic or a fused carbocyclic or heterocyclic ring 
30 containing at least one aromatic ring; 
Xis CHorN; 

Y is hydrogen, Ci-s^^J^yl' ^ halogen; 
P is -CH=CH- and Q is -NR*-, or; 
P is -CH=CH- and Q is -NR^CHo-, or; 
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P is -NH- and Q is -CR'''=CH-- 

R' ishydrogen, phenylC^g alkyl, or Cj.g aJkyl; 

Rl« is hydrogen, halogen. phenylC^.g alkyl, or C^.^ alkyl; 

C3.5cyc,oaIkylcJ;^C3l^^^^^^ 
f-J'P-noxy.hen.,^^^^ 

(CMalkyl)2NC0-. (CMalkyI)NHCO- or CONR4r5, c02R4. 
or-NR^R6orNHCOR4 

whe. r4 ^ ^ ^^^^^^^ ^^^^^ ^ 

R '^•'^f°«="-CMall=yl.fon„yl,.C02C,^alkyl,„r<:oc,,aIky,' 

that is saturated or unsaturated; ^ °' °' " heterocyclic ring 

orwhenPis-CH=CH-andOis-NR'rH p' ^ r.2 

formasa,ura,edoru„samra«dX^rorh«^» 
20 or wto P ,s .CH=CH. and Q is -NR' o?^'"' ™«= 

san^d or _ed car^^cic X^ZytZT, T '° ' 

y i CLgalkylSO^., hydr„x5<;,^kyl. or C,.6alkoxyC,.6alkyl. 
K IS hydrogen or C]. 5 alkyl; 
25 r8 is hydrogen or .g alkyl; 
R is hydrogen or Ci.6 alkyl; 
R^^ is hydrogen or Ci_^ alkyl; 
R^ ^ is hydrogen or Ci.^ alkyl, and; 

1 O 

R is hydrogen or Ci.6 alkyl. 

phenyl ^Zr^lZ^t'^L '^T ;.^"^^^^ "^^'^'^ 
su.s««edwi..o„corLreU;Sry°iS L^^^^^^ 
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10 



alkoxy or C^.^ alkylcarbonyl groups. Suitable halo substituents include fluoro, 
chloro. iodo and bromo. Suitable Cj.g cycloalkyl groups include cyclopropyl, 
cyclobutyl, cyclopentyl, and cyclohexyl groups. 

When used herein the terms "heterocyclyl" and "heterocyclic" suitably 
include, unless otherwise defined, aromatic and non-aromatic, single and fused, 
rings suitably containing up to four heteroatoms in each ring, each of which is ' 
selected from oxygen, nitrogen and sulphur, which rings may be unsubstituted or 
substituted by, for example, up to three substituents. Each heterocyclic ring 
suitably has from 4 to 7, preferably 5 or 6. ring atoms. A fused heterocyclic ring 
system may include carbocycUc rings and need include only one heterocyclic ring. 

When ring Z is heterocyclic, Z may be for example furanyl, thiophenyl. 
indolinyl or indazolinyl. Preferably Z is phenyl. 

Linked groups and linked R' and R^ groups are typically such as to 
form a 5 or 6 membered ring fused to the ring to which the R^ groups are 
15 appended. Thus when Z is phenyl, the linked R- groups or linked R' and R^ 
groups may create fused rings such that the moiety Q is tetrahydroquinolinyl. 
tetrahydroisoquinolinyl or dihydroindolinyl. 

Preferably a substituent for a heterocyclyl group is selected firom halogen 
(Ci.6)alkyl. aryl(Ci.6)alkyl, (Ci.6)alkoxy, (Ci.6)alkoxy(Ci.6)alkyl, 
halo(Ci.6)aIkyl, hydroxy, amino, mono- and di-N-(Ci.6)alkyl-amino. acylamino, 
carboxy, carboxy salts, carboxy esters, carbamoyl, 
mono- and di-N-(Ci.6)alkylcarbonyl, aryloxycarbonyl, 
(Ci.6)alkoxycari)onyl(Ci.6)alkyl, aryloxy groups, ureido. guanidino. 
sulphonylamino, aminosulphonyl, (Ci.6)alkylthio. (Ci.6)alkylsulphinyl, 
25 (Ci.6)alkylsuIphonyl, heterocyclyl and heterocycIyl(Ci.6)alkyl. 

It should be appreciated that the compounds of formula (I) may have chiral 
carbon atoms and therefore may exist as enantiomers. The present invention 
extends to each enantiomer and to mixtures thereof including racemates. 

Preferably where P is -CH=CH- or Q is CRla=CH the compound exists as 
30 the E isomer. 

A suitable group of compounds of formula {!) have: 
r1 as hydrogen, fluoro. methyl, ethyl or propyl; 

r2 as hydrogen or one or more of methyl, ethyl. «-butyl, phenyl, wo-propyl, 
f-butyl, methoxy, ethoxy, n-propoxy, «o-propoxy, n-butoxy. phenoxy. benzyloxy. 
bromo. chloro, iodo. fluoro, nitro. cyano, acetyl, pivaloyl, wo-butyroyl, benzoyl, ' 
trifluoromethyl, trifluoromethoxy. trifluoroacetyl. amino, acetylamino. methylthio. 
oxazolo, methylsulfonyl. n-propylsulfonyl, isopropylsulfonyl or 
dimethylsulfamoyl; 



20 
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R5 as hydrogen, methy], ethyl, propyl benzvl , 1,„h,i 
Suitable Iraked groups include ■CH=CH.NH 

™.hyIs„lfo.y,, oxazole, muJi^^T^^'Z^'^'^' 

R5 is hydrogen, n,ethy,. ethyl, n.,ro^ CZlo^T,T°"T'^''' 

E-N^2.Me.hyl.U.3.4^^;j~-^^^^^^^^^ 

E-N-(2-MethyH 2 3 4-tet™h„H. • ^ ' y')-2-niethoxycinnamide; 

H-N,a-Meth;i.,;s:r^;:«^^^^^ 

20 E-N-(2-Methyl-l 2 3 4-tPtrah,,H • ^ °^ y^^-^-c^orocmnamide; 
E-N.(2-Me4-l\t3'^^^^^^ 

E-N-(2-n.ethyl-l,23.4-te4dt^^^^^^^^ 
E-N<2-Methyl-l,2A4-tetrahydroisoq^^^^^^^^^^^^ 

Z-NK2-Methyl-1.2,3.4-tetrahydroisoquinr 7 v t ^'t'^^^^^^^""^^^' 
E-3-IndoJin-5-yl-N-(2-MethvI 19V^? u 

30 E-3<l-Methyl-I„donn-2-yl/Ni'2^^^^^^ 

acrylamide; ^ ^^*y^-^'2.3.4-tetrahydroisoquinoIin-7-yl)- 

E-N-(2-MethyI-l,2,3,4-tetrahydroisoaainolin 7 ,n , u, 
E-N<2-Methyl-I.2.3.4.tetrahS^^^^ 

E-N-methyI-3.[2-(2-me%]-l 2 3 4TrrvH ^^'^^ 

E-3-(Indazolin-3-yI)-N-f2-Mefhvi i o ri a . 
E-N-(2-Me,hyl-,,lU.«.::ZSL?^^ 

(2 Methyl '.2.3.4-tetrahydro,soqui„oU„-7-y,>2-tr,fl„o,on,e.hy,;i„„a„,de. 
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E-N-(2-Methyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)-2-ethoxycinnamide; 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-2-chIoro-4-fluorocinnainide; 

E-N-(2-Methyl-l,23,4-tetrahydroisoquinolin-7-yl)-2-chloro-6-fluorocinnamide; 

E-N-(2-MethyI- 1 ,2,3 ,4-tetrahydroisoquinolin-5-yl)-4-chIorocinnamide; 
5 E-N-(2-Methyl- 1 ,2,3,4-tetrahydroisoquinoIin-5-yl)-cinnaimde; 

E-N-(2-Methyl- 1 ,2,3 ,4-tetrahydroisoquinolin-5-yl)-3-chIorocinnamide; 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-5-yI)-2-chlorocinnainide; 

E-N-(2-Methyl- 1 ,2,3,4-tetrahydroisoquinolin-5-yl)-3-acetylcinnamide; 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-5-yl)-2-bromocinnainide; 
10 E-N-(2-Methyl- 1 ,2,3 ,4-tetrahydroisoquinolin-5-yl)-2-methylcinnamide; 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinoIin-5-yl)-4-ethoxycinnamide; 

E-N-(2-Methyl- 1 ,2,3 ,4-tetrahydroisoquinolin-5-yl)-2-methoxycinnamide; 

E-N-(2-Methyl-1.2,3,4-tetrahydroisoquinolin-5-yl)-5-bromo-2-methoxycinnainide; 

E-2-Cyano-N-(2-Methyl- 1 ,2,3,4-tetrahydroisoquinolin-5-yl)cinnamide; 
15 N-(8-Chloro-2-trifluoroacetyl-l ,2,3,4-tetrahydroisoquinolin-7-yl)-2- 

chlorocinnamide; 

N-(8-Chloro- 1 ,2,3 ,4-tetrahydroisoquinolin-7-yI)-2-chlorocinnamide; 
N-(8-Chloro-2-methyl-l,2,3,4-tetrahydroisoquinoIin-7-yl)-2-chlorocinnamide; 
N-(8-Bromo-2-trifluoroacetyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)-2- 
20 chlorocinnamide; 

E-N-(2-MethyI-l,2,3,4-tetrahydroisoquinolin-7-yl-a-fluorocinnamide; 

E-N-(8-Bromo-l,2,3,4-tetrahydroisoquinoIin-7-yl)-2-chlorocinnamide; 
E-N-(8-Bromo-2-methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-2-chlorocinnaimde; 
E-N-(2,4,4-Trimethyl-l,2,3,4-tetrahydroisoquinolin-7-yI)-2-chlorocinnamide; 
25 E-N-(8-EthyI-2,4,4-trimethyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)-2- 
methylcinnamide; 

E-N-(8-Ethyl-2,4,4-trimethyl-l,2,3,4-tetrahydroisoqiiinolin-7-yl)-2-chloro-6- 
fluorocinnamide; 

E-N-(8-Ethyl-2,4,4-trimethyl- 1 ,2,3.4-tetrahydroisoquinolin-7-yl)-2- 
30 trifluoromethylcinnamide; 

E-N-(8-Ethyl-2,4,4-trimethyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-2-chloro-4- 
fluorocinnamide; 

E-N-(8-Ethyl-2,4,4-trimethyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-2- 

chlorocinnamide; 

35 E-N-( 1 , 1 ,2-Trimethyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)-2-chlorocinnamide; 

E-N-(l,2,4,4-Tetramethyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-2-chlorocinnamide; 

E-N-(8-Ethyl-2,4,4-trimethyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-2- 

ethoxycinnamide; 
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15 



20 



25 



30 



35 



E-N-(3-C 4heS.^tm 
E-N-(2-Me*„xyp J„;«i^2 Symt^r^^^ 

E-N-MeU,yi-NLzy .3K2» 2 3 4;^^'^°'^^^^^ 
E-N<3-Ni„ophe„yI)-3-(2.jrMf3't^^^ 

E-N-MeU.yl.N-phe„yli(2 S ^2 3 ^^^ 

yl)aciylamide: ™">yl-1.2.3,4-(etrahydroisoquinoUn-7- 
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E-N-Methyl-3-[3-(2-methyl- 1 ,2,3,4-tetrahydroisoquinoIin-7-yI) 
acryloylamino]benzaimde; 

E-N-(3-N-MethylsulphonylphenyI)-3-(2-methyl-l,2,3.4-tetrahydroisoquinolin-7- 
yl) acrylamide; 

5 E-N-( 1 ,3-Oxazol-5-ylphenyl)-3-(2-methyl- 1 ,2,3,4-tetrahydroisoquinolin-7- 
yl)acrylamide; 

E-N-(3-Acetylarninophenyl)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin-7-yl) 
aciylamide; 

E-N-(3-Ethylphenyl)-3-(2-methyl-l,2,3.4-tetrahydroisoquinoUn-7-yl)acrylamide; 

10 E-N-(3-Methylphenyl)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)acrylainide; 

E-N-(3-tert-ButyIphenyl)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin-7- 
yl)acrylainide; 

E-N-(4-Huorophenyl)-3-(2-methyl-l,23.4-tetrahydroisoquinolin-7-yl)acrylamide; 

E-N-(4-Methoxyphenyl)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin-7- 
15 yl)acrylaniide; 

E-N-(4-Carbomethoxyphenyl)-3-(2-methyl-1.2,3,4-tetrahydroisoquinolin-7-yI) 
acrylamide; 

E-N-(4-CyanophenyI)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 
E-N-(4-Nitrophenyl)-3-(2-methyl-l,23.4-tetrahydroisoquinolin-7-yl)acrylainide; 
20 E-NK4-Methylphenyl)0-(2-me%l-l,23,4-tetrahydroisoquinolin-7-yl)acrylanude; 
E-N-(3-Methoxy-5-trifluoromethylphenyl)-3-(2-methyl-l,2,3,4- 
tetrahydroisoquinolin-7-yl)acrylamide; 

E-l-(3,4-Dihydro-lH-isoquinolin-2-yi)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin- 

7-yl)propenone; 

25 E- 1 -(3,4-Dihydro-2H- quinolin- 1 -yl)-3-(2-methyl- 1 ,2,3.4-tetrahydroisoquinolin-7- 
yI)propenone; 

E- 1 -(3,3-Dimethyl-2,3-dihydroindol- l-yl)-3-(2-methyl- 1 ,2,3,4- 
tetrahydroisoquinolin-7-yl)propenone, and; 

E- 1 -(2,3-Dihydromdol-l -yl)-3-(2-methyl-l ,2,3,4-tetrahydroisoquinoIin-7- 
30 yI)propenone. 

When synthesised, these compounds may be isolated in salt form, such as 
the hydrochloride or trifluoroacetate, and such salts also form part of this 
invention. Such salts may be used in preparing pharmaceutically acceptable salts. 
The compounds and their salts may be obtained as solvates, such as hydrates, and 
35 these also form part of this invention. 

The above compounds and pharmaceutically acceptable salts thereof, 
especially the hydrochloride, and pharmaceutically acceptable solvates, especially 
hydrates, form a preferred aspect of the present invention. 
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or.,rJ^. Of ™h compounds .0 a mammal may be by way of 

oral, parcn^rd sub-hngual, nasal, r^,a, or ttansderma. adminisLuon. ' 

1000 mg, suitably 1 to 500 for examnle 1 r"""^^^ ' ^° 

^nn u °' °'^^''^"'P'^^arnountintherangeoffrom2fo 

400 mg such as 2 5. 10, 20, 30, 40, 50. 100, 200, 300 and 400 mg of hTl ' 

1 n i ,r . 2. 3, 4. 5 or 6 tunes a day. more usually 1 to 4 times a dav 

10 udb the total daily dose is normally m a,e range, for aTO kg aSTo it" 

15 imgual. rectal, topical or parenteral (especially intravenous) ^oSon 
or.orpt^~~l^— r^^^^^^ 

on r^u.r^A • • ^ i_i ""^^^ suspensions or suppositories 

20 Orally adnmustrable compositions are prefen^d. in particular shldt™ 
composmons. since d^y are more convenient for genetal use 

dose, an^r ::rr;eS;s^;r:-^"^'^''^^ 

tabletting agents, lubricants. ^^s.ZZ:t:^^lZ:-':^ZT- 

!?;f '^.''•'■"'^'^-^''"S.owellknownirin ri 
Smtable filler for use tndude cellulose. mantUtol. lactose and other si^t 
agents Suitable disintegt^u include stareh. polyvinylpyrrolidone a^Z^h 
denvatives such as sodium starch glycollate. Suitable lubricantstacTudeTr 

ofbie„dS::"s:riZgTr;ir^K^^^^^^ 

used to distribute the active rgent O^oZl^^^^''^"'^'"""" "^^ 
,uanti.i«of „l,e.. Such op/rationr^rc^ ^ 

oi,ysusS::2rs;::r„rs::r:r^^^^ 

A . "^^luii:^, syrups, or elixirs, or may be nresented a<! a 

S?ch tua - suitable vehide befruT 

Such hqmd prepamuons may contain conventional additives such as susZdin. 
agents, for example sorbitol, syrup, methyl cellulose, geladn 
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hydroxyethylcellulose, carboxymethyl cellulose, aluminium stearate gel or 
hydrogenated edible fats, emulsifying agents, for example lecithin, sorbitan 
monooleate, or acacia; non-aqueous vehicles (which may include edible oils), for 
example, almond oil, fractionated coconut oil, oily esters such as esters of 
5 glycerine, propylene glycol, or ethyl alcohol; preservatives, for example methyl or 
propyl /7-hydroxybenzoate or sorbic acid, and if desired conventional flavouring 
or colouring agents. Oral formulations also include conventional sustained release 
formulations, such as tablets or granules having an enteric coating. 

For parenteral admmistration, fluid unit dose forms are prepared 
10 containing the compound and a sterile vehicle. The compound, depending on the 
vehicle and the concentration, can be either suspended or dissolved. Parenteral 
solutions are normally prepared by dissolving the compound in a vehicle and filter 
sterilising before filling into a suitable vial or ampoule and sealing. 
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering 
1 5 agents are also dissolved in the vehicle. To enhance the stability, the composition 
can be frozen after filling into the vial and the water removed under vacuum. 

Parenteral suspensions are prepared in substantially the same manner 
except that the compound is suspended in the vehicle instead of being dissolved 
and sterilised by exposure to ethylene oxide before suspending in the sterile 
20 vehicle. Advantageously, a surfactant or wetting agent is included in the 

composition to facilitate uniform distribution of the compound of the invention. 

As is common practice, the compositions will usually be accompanied by 
written or printed directions for use in the medical treatment concerned. 

Accordingly, the present invention further provides a pharmaceutical 
25 composition for use in the treatment and/or prevention of anxiety, mania, 
depression, panic disorders and/or aggression, disorders associated with a 
subarachnoid haemoahage or neural shock, the effects associated with withdrawal 
from substances of abuse such as cocaine, nicotine, alcohol and benzodiazepines, 
disorders treatable and/or preventable with anti-convulsive agents, such as 
30 epilepsy including post-traumatic epilepsy, Parkinson's disease, psychosis, 

migraine, cerebral ischaemia, Alzheimer's disease and other degenerative diseases 
such as Huntingdon's chorea, schizophrenia, obsessive compulsive disorders 
(OCD), neurological deficits associated with AIDS, sleep disorders (including 
circadian rhythm disorders, insomnia & narcolepsy), tics (e.g. Giles de la 
35 Tourette's syndrome), traumatic brain injury, tinnitus, neuralgia, especially 
trigeminal neuralgia, neuropathic pain, dental pain, cancer pain, inappropriate 
neuronal activity resulting in neurodysthesias in diseases such as diabetes, 
multiple sclerosis (MS) and motor neurone disease, ataxias, muscular rigidity 
(spasticity), temporomandibular joint dysfunction, and amyotrophic lateral 
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10 



15 



20 



25 



sclerosis (ALS) which comprises a compound of formula (I) or a 



P|eve„«o„ of a„x,e,y. mania, depression, panic disorders and/or aggression 
disorders assoc,a.ed with a subarachnoid haemortage or neural sh^I effecK 

alcohol and benzodrazepmes, disorders tn=a.able and/or preventable wi,h an^ 
o„vuls.ve agems, such as epUcpsy including pos,-,raunLc epilepsy ParSL's 
d.sease. psycW. migraine, cerebral ischaemia. Alzheimer's L^^d oto 
degenerauve diseases such as Huntingdon's chotea, schizophrenia ob^ive^ 
compulstve dtsoriers (OCD). neurological def.cits associaL witli ^sTeep 
dtsorders (mdudtng Orcadian rhythm disorders, insomnia & narcolepsy) S <r 
Gtles de la wtte's syndrome). ,raum«ic brain mjury. Unnitus, e^^" 
«p.c,ally tngemmal neuralgia, neuropattic pain, dental pain, cancer paS 
.nappropnate neuronal activity resulting in neurodysthesias i,^ diseas^^ch as 
dtabetes mulfple sclerosis (MS) and motor neurone disease, aSl^^ 

SS^! 1^ ^'"^ admtmstering to the sufferer in need theteof an 
effecnveorprophylacttcamountofacompoundoffomtulad) ora 
pharmaceuticaily acceptable salt or solvate theieof 

formula "^"l ^""'"^ *^ "■"P"""" Of 

fomitUa (D, or a pharmaceuucally acceptable salt or solvate thereof, for the 

manufacture of a medicament for the tteatment and/or prevention ot ZZy 

subarachnoid haemorrhage or neural shock, the effects associated with withdrawal 
from substances of abuse such as cc^aine. nicotine, alcohol and ben^«,r^eptr 
disorders treatable and/or pteventable with anti-convulsive agents. suTS 
epilepsy mcludtng post-traumatic epUepsy. Parlcinson's disease, pJyXsiT 
mt^e cetebrtd ischaemia, Alzheimer's disease and other dege^emd "diseases 

circad,^ rhythm disorders, msomnia & narcolepsy). Ucs (e.g. Giles de la 
Tourette s syndrome), traumatic brain injuty, timums, neuralgia, especially 
tngemmal neuralgia, neuropathic pain, dental pain, cancer p'n inappropriate 
net^nal acuv.ty resuidng in neurodysdiesias in diseases such Js diS 
mu^ople selerosts (MS) and motor neurone disease, ataxias, muscular ri^dity 
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In a further aspect the invention provides the use of a compound of 
formula (I), or a pharmaceutically acceptable salt or solvate, thereof as a 
therapeutic agent, in particular for the treatment and/or prevention of anxiety, 
mania, depression, panic disorders and/or aggression, disorders associated with a 
5 subarachnoid haemorrhage or neural shock, the effects associated with withdrawal 
from substances of abuse such as cocaine, nicotine, alcohol and benzodiazepines, 
disorders treatable and/or preventable with anti-convulsive agents, such as 
epilepsy including post-traumatic epilepsy, Parkinson's disease, psychosis, 
migraine, cerebral ischaemia, Alzheimer's disease and other degenerative diseases 

10 such as Huntingdon's chorea, schizophrenia, obsessive compulsive disorders 
(OCD), neurological deficits associated with AIDS, sleep disorders (including 
circadian rhythm disorders, insomnia & narcolepsy), tics (e.g. Giles de la 
Tourette's syndrome), traumatic brain injury, tinnitus, neuralgia, especially 
trigeminal neuralgia, neuropathic pain, dental pain, cancer pain, inappropriate 

15 neuronal activity resulting in neurodysthesias in diseases such as diabetes, 
multiple sclerosis (MS) and motor neurone disease, ataxias, muscular rigidity 
(spasticity), temporomandibular joint dysfunction, and amyotrophic lateral 
sclerosis (ALS). 

The present invention also provides a process for the preparation of 
20 compounds of formula (I), which comprises 

(a), for compounds of formula (I) in which P is -NH- and Q is -CR'=CH-, 
reacting a compound of formula (II) 




with a compound of formula (ID) 




(b) for compounds of formula (I) in which P is -CH=CH- and Q is -NR'-, reacting 
a compound of formula (IV) 
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R7A R8A 

R12A 




CH=CH— CO — L 



RIOA R9A Y 

(IV) 



with a compound of fonnula (V) 



HR'*N-f- Z 4-r2a 




(V) 



where rIA r2A r3A d7A d8A p9A j r. inA 

thereto; ^ X and Y are as defined for fonnulT (D^ andT' 'oH or a 

and where required converting an r1 A r2A, r3A r7A r8A r9A or RlOA 
group to an r1.r2r3,r7r8r9 or RlO group; 
convertmgoneRi,R2 r3 r7 r8 r9 ^rPlO„ , i 

converting a »al, predict to tte free base or another phamiaceuticailv accewabk 
salt, orconvemng a free base product to aphanmceuUcally accepSf 

oractiv^rreTt^rrc:^^^^^^^ 

t^^'^^'^'^'^^'^'y'^--'"^^'^ to a suitable 
solvent such as dimethyl formamide. and amines and acid chlorides mav h, 

i^trj;^'*/ -^y' cUorint^en 

reacted with the anune or its hydrochloride 

(UCl) t^rZl' Tr"' "f'"™""" ™ " (V) which is an acid chloride 
Ki^K^i) in the absence of a base such rn'AfKwio^- 1,1 , "iunuc 

hydrochloride sal, of the co.^ nd o»l f °' '"^ 

as trie^lamine the free base will be pZ^ Lit "T? "'^ 
ohtained by passing HC. gas into a ^STf .h""trSlT t 
of HCI in ether. ' ^""S ^ solution 
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Conversions of an r1 A, r2A r3A^ r7A, r8A, r9A, or RIOA g^oup to an 
R^, r2, r3, r7^ r8^ r9^ or R^O group typically arise when a protecting group is 
needed during the above coupling reaction or during the preparation of the 
reactants by the procedures described below. Interconversion of one R^ r2, r3, 
r7, r8, r9^ or r1 0 group to another typically arises when one compound of 
formula (I) is used as the precursor of another compound of formula (I) or when it 
is easier to introduce a more complex or reactive substituent at the end of a 
synthetic sequence. 

Compounds of formula (II) in which X is N (i.e.tetrahydronaphthyridines) 
may be prepared starting from a dinitro-l-methyl-2-pyridone compound of 
formula (VI) 



N O 
Me 



(VI) 



1 5 by reaction with a 4-piperidone compound of fomula (VII) 



R7A pSA 




R10A p9A 



(VII) 



in a solution of anunonia in a suitable solvent such as methanol, to obtain a 
20 compound of fonnula (VIH) using a procedure similar to that of S Takada et al, J 
Med Chem, 1996, 39, 2844. 




piOA p9A 



(vm) 
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nitro grouD For ex^rlu 7 ^'^^''^f " Mrogenation or reduction of the 

10 (1979). a I. londa. Bull. Chem. Soc. Japan, 52 (8). 2413-2419 

Compounds of fonnulaai) in which X is CH and r3Ar7A r8A r9A 
and RIOA hydrogen (i.e. tetrahydroisoquinolines) may be prepar^l from the ' 
corresponding unsaturated compound of formula (DC) 



15 



20 



25 




by reaction with a compound R^^M when. M , • 




sops. masoh.«on of acetic/sulphuric acid with aplaUnuLxidecaS^' 
Another route IS from a precuKor of formula (XI) 




30 »,hich can be reacted with r3 Am, prrfembly as a (osylate. to obtain the 
intermediate of formula (xn) J "e, lo ootain the 
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15 



20 




(xn) 

which can then be hydrogenated under the conditions previously described to 
prepare the compound of formula (H) wherein X is CH and R'^A, r8A r9A and 
RIGA 

are hydrogen. 

Compounds of formulae (IX) and (XI) and the reagents used are 
commercially available, or can be prepared from conmiercially available materials 
using conventional procedures described in the literature. 

Alternatively, a compound of formula (II) wherein R^A^ r8 A r9A^ g^d 
rIOA are hydrogen may be prepared directly from the corresponding nitro 
compound by catalytic hydrogenation. More specifically 7-amino- 
tetrahydroisoquinolines may be prepared by the procedure of G E Stokker, Tet. 
Lett. 1996.37,5453. 

When R-^^ is hydrogen, the compound of formula (U) wherein R^A^ r8 A^ 
r9A or rIOA are hydrogen can be obtained by direct hydrogenation of the 
compounds of formula (DC) or (XI), usmg the reagents already described. The NH 
group may be protected conventionally, for example by making R^^ 
/-butoxycarbonyl prior to coupling and then deprotecting R^^ under standard 
conditions, for example using trifluoroacetic acid/methylene chloride. 

Compounds of Formula (IV) may be prepared by initially reacting a 
compound of formula (XII) or formula (XLI) 



25 



R7A DBA 




R7A pSA 



plOA p9A 




piOA p9A 



(XD) 



-Hal 



(Xm) 



30 



where Hal is a halogen, especially bromine, with an acrylate ester such as ethyl 

acrylate in conventional conditions. For example the reactants may be heated in 
the presence of palladium acetate and triethylamine in a suitable solvent such as 
acetonitrile. This reaction produces the corresponding ester of the L = OH 
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compound of formula (IV). Dc=«eriflca.io„, for example by treatmen, wid, 
sodrum or potassium hydroxide, gives <he acid (L = OH) of foZ^tW^^ 



In the reaction of formulae (TV) anH rv^ fu^ r^3A 
su.sU„e.,orap.recU„g,o„psuZt^:^ri^::™^^^^^^ 
protecnng group may be removed a, U« end of L coupling o p ovmH' 
0 — .»wbichR'isH.or,op,ovideasi.eforinLro„TrrR= 

commeSt;^^:.^^'"'^™*^""-''-^"-^^"' 
. pr^semSr ™ ^ ^ of U.e 

phe„yiaSLrfycrb:~:"™^«r^^^^ 

dihyd^indoimes, and ^ cinnaJc S dl'aUvt^ruhZ, T 

The above described procedures havp w« Ko. ^ 
V.sH.Com^„„dsinwMcb%isaC:^tT«p::^7~;^ 
haXt R T'^ ™- " °" °' Oe-ri b'ed'precn^^^r 

s:c.sr=^^^^^^^^^ 

chloromorphohne in a suitable solvent such as ac^fir f 

is chloro. ^'^'^ compounds where Y 

.n.™d„crrr„iz^r;s<sror(^^^^^ 

^upfoUowedbyconvenUonalN-subru^Tl:"::^:^^^ 

aldehyde in .he presence of a suitable reducing agen, s^^h ^sodium 

.e™e^:nr=~:^ 

drmedrylfomamrde at elevated temperatu^, optionally under argon 

h^cr^'^^^^ra.r.t^^^^^^^^ 

tun aiso De converted into compounds of formula 
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(I) where Y is alkyl using an appropriate tetraalkyltin reagent. Other procedures 
for the interconversion of Y = halogen into Y = alkyl can be found in J. K. Stilie, 
J. Org. Chem., 1 990, 55, 3019. 

Methods for the preparations of intermediates to other compounds of 
5 formula (II) where R', R^ R'", R' r'^ are alkyl can be found in 

WO98/41507; T.G.N.Watson., J. Org. Chem., 1998. 63. 406 [for R", R'-, as 
alkyl] and H. Takechi etai, Synthesis 1992, 778 [for R^ R*, as alkyl]. 

The preparation of compounds of formulae (II) and (IV) is illustrated by 
the following Descriptions; the preparation of compounds of this invention is 
10 illustrated by the following Examples. The utility of compounds of this 

invention is shown by the Pharmacological Data that follow the Examples. In 
the Descriptions and Examples, previously made compounds are referred to as, 
for example, "Die" - meaning a compound made by Description Ic - and 
"E19rc" ' a compound made as in Example I9rc) 

15 

Description Ic 

N-2-(4-NitrophenyI)ethyl-trifIuoroacetaniide 

A solution of trifluoroacetic anhydride (10.6m]) in dichloromethane (100ml) was 
added dropwise to a stirred solution of 2,6- lutidine (17.44ml) and 4- 
20 nitrophenethylamine hydrochloride ( 15.2g; 75 mmol) at 0°C. The mixture was 
stirred at 25°C overnight under argon and then washed with dilute citric acid (x2), 
brine and dried over Na2S04. The material in the organic phase gave the title 
compound as a pale yellow solid (19.04g). 

25 Description 2c 

7-Nitro-l,2^,4-tetrahydro-2-trifluoroacetyi-isoquinoline 
The nitro compound Die (2.26g; 9.15 mmol) and paraformaldehyde (0.45g; 14.4 
mmol) in acetic acid (10ml) and cone. H2SO4 (15ml) were stirred at 25°C for 20h 
according to the procedure of G.E. Stokker., Tet. Lett., 1996, 37, 5453. Work up 
30 afforded the title compound as a white solid (2. 17g). 

iH NMR (CDCI3) 5: 3.10 (2H, m), 3.92 (2H, m), 4.85 + 4.92 (2H, 2xs), 7.38 
(IH, t), 8.10 (2H, m); m/^ (EI): 274 (M+) 

Description 3c 
35 7-Nitro-l,2,3,4-tetrahydroisoquinoline 

The trifluoroacetamide D2c (17.22g; 63 mmol) was hydrolysed at room 
temperature using a solution of potassium carbonate (46.6g) in 10% aqueous 
methanol (660ml). Work-up with dichloromethane gave the title compound (1 Ig). 



17 



wo 00/07993 

PCT/EP99/05583 



15 



Description 4c 

2.Methyl.7.nitro-l,2^,4.tetrahydroisoquinollne 

5 and 37% aqueous fonnaldehyde (5.88inl) at 80«'C for 2h according to the 
procedure of G.M Can.ra and D.S. Garvey, J. Het. Chen,.. 1992 29 8^7 

oZTZTt'T'^'f '°"r' ^''y' ace'tate'S^rded an 

orange gum(2.3g). Chromatography on Kiesegel 60 in 0-3% medianol - ethvl 
acetate gave the title compound as an orange solid (1 7.) ^ 
10 MSm/^(CD:i93(MH+). 

Description 5c 

7.Amino.2.methyI-l,2,3,4-tetrahydroisoquinoKne 

The 7-nitro compound D4c (0.25g; 1.3 mmol) in methanol (40ml) was 

ovS;T": r °" ^^^^^ ^^^°"^°^> pressure 

overmght. The catalyst was removed by filtration through a pad of Kieselgul^ and 
evaporation . .acuo gave the title compound as a white soliS (2 1 3mg 
MS m/^ (CD: 153 (MH+) ^ 

20 Description 6c 

7.A™^o-2-(^butyloxyca^bonyI).lA3,4.tetrahydroisoquino 

The Utic compound was prepared from the compound of D3c using di r-butyl 
di^onate m 10% aqueous hydroxide in dioxan at 25^0 foUowed by aSc 
hydrogenation according to the procedure of Description 5c. ^ 

Description 7c 

7.Amino-l^^,4-tetrahydro.2.trifluoroacetyI.isoquinoline 

It inT n T""' (50ml) was hydrogenated 

ove 10% palladium on carbon (450mg) at atmospheric pressure for 4h ^e 
catalyst was amoved by filtration through a pad of Celite and evaporation^! 
vacMo gave the title compound as a white solid (840mg) 
H NMR (250MHz, CDCI3) 8: 2.84 (2H. t). 3.23 (2H. br s), 3.82 (2H, m), 4.66 
(2H.d, restricted rotation around C-1). 6.47 (IH. m). 6.57 (IH.m ). 6.96 (IH. m) 

35 Description 8c 

6.Methyl.3-nitro-5,6,7,8.tetrahydro[l,6[naphthyridine 
3.5-Dmitro-l-methyl-2-pyridone (5.97g; 30 mmol) was treated with 1 22M 
ammonia m methanol (300ml) followed by i-methyl-4-piperidone (3 73a 33 



30 
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mmol) and the mixture heated at 60° for 5h, then allowed to stand at ambient temp 
for 72h. Evaporated to dryness under reduced pressure and the orange/red residue 
triturated under a mixture of dichloromethane and diethyl ether, collected by 
filtration, washed with diethyl ether and dried in air. Chromatography through 
5 silica gel, eluting with ethyl acetate, gave the title compound as a red solid (3 4g 
59%); v^ax (GH2CI2) 1530 and 135 Icm ' 

iH NMR (250MHz, CDCI3) 5: 2.53 (3H, s), 2.85 (2H, t, J = 6 Hz), 3.18 (2H, t, J 
= 6 Hz), 3.69 (2H. s), 8.14 (IH, d, J = 2 Hz), 9.23 (IH. d, J = 2 Hz) 

10 Description 9c 

3-Amino-6-metiiyI-5,6,7,8-tetrahydro[l,6]napIithyridine 

6-Methyl-3-nitro-5,6,7,8-tetrahydro[l,6]naphthyridine(2.72g, 1.41 mmol) was 
dissolved in methanol (100ml) and treated with 10% palladium on carbon (l.Og). 
The mixture was hydrogenated for 2h. The catalyst was removed by filtration 
15 through Celite, the filter bed washed with methanol and the filtrate evaporated to 
dryness under reduced pressure to give a yellow solid, which was triturated under 
diethyl ether and the solids collected by filtration, washed with diethyl ether and 
dried in vacuo (1.89g, 83%) 

iH NMR (250MHz. CDCI3) 5: 2.46 (3H, s), 2.75 (2H. t, J = 6 Hz), 2.95 (2H, t. J 

20 =6 Hz), 3.50 (2H, s), 3.56 (2H. br s, exchangeable), 6.65 (IH, d, J = 2 Hz), 7.92 
(IH, d, J = 2 Hz) 

Description 10c 

5-Amino-2-methylisoquinoliniiun iodide 

25 To a solution of 5-aminoisoquinoline (14.4g, lOOmmol) in acetone (300ml) was 
added iodomethane (14.4ml). The solution was briefly stirred and then allowed to 
stand for 2h. The yellow precipitate was then filtered, washed with acetone and 
dried to afford the title compound as a yellow solid (18.8g). 

30 Description lie 

5-Aniino-2-metliyM,2,3,4-tetrahydroisoquinoline 

Sodium borohydride (17.8g, 0.47mol) was added portionwise over 2h to an ice 
cold solution of 5-amino-2-methylisoquinoIinium iodide (18.8g, 65mmol) in 
methanol (1.5L) and water (60ml). The mixture was then stirred at 25''C for 18h. 
35 and concentrated in vacuo. The residue was extracted into water and 

dichloromethane. The organic layer was dried (Na2S04) and concentration in 
vacuo gave the title compound (8.87g). 

Description 12c 
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7.Aiiiino.l,2,3,4-tetrahydro.2-trifluoroacetyI.isoquinoIine 
The 7-nitro compound D2c (0.99g; 3.6 mmol) in ethanol (50mJ) was hydrogenated 
over 10% palladium on carbon (450mg) at atmospheric pressure for 4h The 
catalyst was removed by filtration through a pad of Celite and evaporation in 
5 vacuo gave the title compound as a white solid (840mg) 

IH NMR (250MHz, CDCI3) 6: 2.84 (2H. t). 3.23 (2H. br s). 3.82 (2H. m). 4 66 
(2H,d. restricted rotation around C-1). 6.47 (IH, m). 6.57 (lH.m ). 6.96 (IH, m) 

Description 13c 

10 7.Ainino-8^oro.l,2A4.tetrahydro-2.trifluoroacetyl-isoquinoUne 

To a solution of ^ne D12c (l.OOg) in acetonitrile (20ml) N-chlorosuccinimide 
(0 60g) was added and the solution stirred at room temperature for 6 days The 

'^^ZTnTf T '''''''^ organic phase 

dned (MgS04) and solvent removed at reduced pressure. The residue was colmm, 

15 chromatographed (silica gel, dichloromethane then 2% 

methanol/dichloromethane) to give 7-amino-8-chloro-1.2,3.4-tetrahydro-2- 
tnfluoroacetyl-isoquinoline as a pale yellow solid (0 72g) 
IH NMR (250MHz, CDCI3) 5: 2.85 (2H. m), 3.83 (2H. dt, restricted amide 
rotation), 4.76 (2H, s), 6.68 (IH, m) and 6.89 (IH m) 

20 ' 

Description 14c 

7.iUnino.8.bromo-l,2A4-tetrahydro-2-trifluoroacetyMsoq^^ 
The title compound (0.27g) was prepared from amine D12c (0.24g) and N- 
bromosuccinimide (0.20g) according to the method of Description 13c 
25 IH NMR (250MHz, CDCI3) 8: 2.85 r2H m^ 3 7fi 7 »7 nu . • • . 

r«tof;« ^ ^ -7-. /-.Ti \ ^ ^' ' ■'•^^ ™' restncted amide 

rotation), 4.72 (2H, d due to restricted amide rotation), 6.68 (IH, m) and 6.93 (IH. 

Description ISc 
30 S-Iodo-7-nitro-lA3,4.tetrahydroisoquinoline 

The nitre compound D3c (750mg; 3.9mmol) and N-iodosuccinimide (1 13.) in 
tnflic acid (5ml) was stirred at 25°C overnight. The mixture was poured 
cautiously into saturated NaHCOa and then extracted into ether (2x) The 

35 ?r^n'f "T'" """'^ ^''"^^"^ ^^^^""^ '^^osnme, dried 

^^f^^^^^'^^^^P^^^'^"^ Chromatography on Kieselgel 

60 m 2% methanol - dichloromethane gave the title compound (650mg). 

Description 16c 

5-Iodo.7-nitro-2.trifluoroacetyl.U,3,4-tetrahydroisoquinoIine 
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The title compound was prepared from D15c and trifluoroacetic anhydride using a 
procedure similar to that of Description 6. 
MS m/z (API+): 401 (MH+; 45%). 

5 Description 17 

5-ChIoro-7-nitro-2-trifluoroacetyM,2,3,4.tetrahydroisoquinoline 
D16c (810mg) in dry DMF (15ml) was treated with copper (I) chloride (605mg) 
and heated at 125°C under argon for 18h. After cooling, the mixture was 
concentrated in vacuo and the residue partitioned between ethyl acetate and water. 
10 The organic layer was washed with water (x 3), aqueous sodium thiosulfate, brine 
and dried (MgS04). Evaporation in vacuo gave the title compound as a red gum 
(519mg). 

iH NMR (CDCI3) 6: 3.09 (2H, m), 3.96 (2H. m). 4.85, 4.92 (2H, 2s, rotamers). 
7.99 (lH.m). 8.20 (lH,m). 

15 

Description 18c 

7-Amino-5-cliloro-2-trifIuoroacetyl-l^,4-tetrahydroisoquinoline 

A solution of the nitro compound D17c (2.14nMnol) in ethanol (20ml) at 50°C was 
treated with a solution of tin (U) chloride (1.42g) in c. HCl (3ml). The resultant 
20 yellow solution was basified with 10% aqueous sodium hydroxide and the product 
extracted into dichloromethane. Flash chromatography on Kieselgel 60 (5% 
methanol - dichloromethane) gave the title compound. 

iH NMR (CDCI3) 5: 2.84 (2H, m). 3.67 (2H, brs), 3.83 (2H. m), 4.61, 4.67 (2H, 
2s, rotamers), 6.33 (IH, m), 6.65 (IH, m). 

25 

Description 19c 

7-Amino-5-bromo-2-trlfluoroacetyI-l,2,3,4-tetrahydroisoquinoline 
The title compound was prepared from D16c and copper (U) bromide using a 
method similar to that of Description 10 followed by tin (II) chloride reduction 
30 according to the procedure used in Description 18. 

1h NMR (CDCI3) 5: 2.86 (2H, m), 3.68 (2H, brs), 3.85 (2H. m), 4.62. 4.69 (2H. 
2s, rotamers), 6.39 (IH, m), 6.85 ( IH, m). 

Description 20c 
35 7-Nitro-2,4,4-trimethyl-4H-isoquinoline- 1,3-dione 

2,4,4-Trimethyl-4H-isoquinoline-l,3-dione (5g, 24.6mmol) [prepared according to 
H. Takechi et al. Synthesis. 1992, 778] in concentrated sulfuric acid (50ml) at 
0°C was treated with fuming nitric acid (2.5ml, dropwise) over 5 min and the 
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15 



20 



25 



30 



35 



i^acuon warmed to 25°C. After stiiring for 30 min at 250C the reaction mixture 
was poured into ,ce water (100ml) and the organics extracted into 
dxchloromethane (3x50ml). The combined extracts were dried (MgS04) and 
evaporated in vacuo to give the title compound (5 31g 86%^ 
'H NMR (250 MHz. CDCI3) 5: 1.70 (6H s), 342 (3H s) 7 69 f IH d J Q H . 
8.46(lH.dd.J = 9,2Hz).9.07(lH.d.J = L);?l^^^^^^^ 

Description 21c 

7-Ainino.2,4,4,-trimethyMH-isoquinoline.U.dione 

^ih'™:^^^^^ 2^"-°') ^i-lved 

PdJcTo tI^^^^^^ ^^^^ "^"^ t^-^ted with 10% 

Pd/C (0.5g). The reaction mixture was hydrogenated for 2h before removal of the 
palladium catalyst by filtration through Celite. The filtrate was evapom^to 
dryness in vacuo to give the tide compound (4.4g, quant) 

mT, '"IT; * ^-^^ brs), «5 

mmim-' * ^ = ^ «^'^ ^'^y- 

Description 22c 

7.Ainmo.2 4 4.trimethyI.lA3,^ 

dis^v^H iiTf i'^^^^^^ ^«-3--oi) wr 

dissolved in tetrahydrofiuan (400ml) and heated at reflux (~61°C). Borane- 
tetrahydrofiaran complex (88ml, IM solution in THF) was added dropwise to the 
mixture and heating continued for a further 3 h. The cooled reaction (O^Q w^ 
treated with methanol (400ml) dropwise to destroy residual borane, followelby 

(400ml) for 30 min. The mixture was cooled to 0°C and treated with NaOH 

f4x "orb r f '^^ ''^ """^ ~ dichloromethL 
1^ ,? r H r ^'"f "^'^""'""^ ^"^^^^^ evaporation vac«o The 
resulting light brown oil was dissolved in dichloromethane (50ml) and treated 
with hydrogen chloride (IM solution in ether) until acidic (pH 2). Solvit 
removal z„ vac«^ followed by trituration with ether yielded the tiUe compound as 
an off-white powder (3.3g, 79%). • ^ cumpouna as 

'H NMR (free base 250 MHz. CDCI3) 5: 1.25 (6H. s). 2.37 (2H s) 2 39 (3H s) 
3.43 (2H, s). 3.51 (2H. brs). 6.32 (IH. d, J = 2 Hz), 6 54 (IH. dd J = 8 2 Hz)' 
7.09(lH.d,J = 8Hz);'"/,(APr):191(M+H)* ' ^' 

Description 23c 

3,4-Dihydro-3,3.dimetiiyI.7.nitroisoqulnoIine 
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To a stirred solution of potassium nitrate (2.53g) in sulfuric acid (14m]) at 0°C 
was added dropwise a solution of 3,4-dihydro-3,3-dimethyl isoquinoline (3.68g; 
23mmol) [prepared according to the procedure of TJ.N.Watson, /. Org. Chem., 
1998, 63, 406] in sulfuric acid (13.5ml). The resultant solution was stirred at 
room temperature for 1.5h and then heated to 60°C for 4.5h. The solution was 
then cooled to room temperature, and poured on to ice.; 0.880 ammonia was added 
until the solution was neutral, and the product was extracted into dichloromethane 
(x3). The combined organic phases were, dried over magnesium sulphate, and 
then evaporated in vacuo to afford the title compound (4.22g). 
'H NMR (CDCI3) 8: 1.27 (6H, s). 2.85 (2H, s), 7.34 (IH, d, J = 8 Hz). 8.17 (IH. d, 
J = 2 Hz), 8.23 (IH, dd. J = 8, 2 Hz). 8.33 (IH, s). 

Description 24c 

3.3- DimethyI-7-nitro-l,2,3,4-tetrahydroisoquinoline 

15 Sodium borohydride (1.57g; 41.38mmol) was added portionwise to a solution of 

3.4- dihydro-3,3-dimethyl-7-nitroisoquinoline (4.22g; 20.69imnol) in methanol 
(150ml). The resultant solution was stirred at room temperature for 2 h. The 
methanol was evaporated in vacuo and the residue partitioned between water and 
dichloromethane. The organic layer was dried (Na2S04) and then evaporated in 

20 vacuo to afford the title compound (3.8 1 g). 

'H NMR (CDCI3) 5: 1.20 (6H. s). 1.40 - 1.53 (IH. brs). 2.72 (2H, s), 4.14 (2H, s), 
7.20 (IH. d. J = 8 Hz). 7.37 (IH, s), 7.98 (IH, dd. J = 8. 2 Hz). 

Description 25c 

25 3,3-Dimethyl.7-nitro-l^^,4-tetrahydro-2-trifluoroacetylisoquinoline 

A solution of 2,6-lutidine (2.29ml; 19.69nmiol) and 3, 3-dimethyl-7-nitro- 1,2,3,4- 
tetrahydroisoquinoline (3.7g; 17.9mmol) in dichloromethane (150ml) was treated 
dropwise, with ice cooling, trifluoroacetic anhydride (2.53ml. 17.9mmol) in 
dichloromethane (50ml). The reaction was then allowed to warm to 25*'C and 

30 stirred for 18h. The resultant mixture was washed with 5M HCl, brine, dried 
(Na2S04) and then evaporated in vacuo to afford the title compound (5.82g). 
'H NMR (CDCI3) 5: 1.51 (6H, s). 2.97 (2H, s), 4.61 (2H. s), 7.43 (IH, d, J = 8 
Hz). 8.12 (IH, d, J = 2 Hz), 8.24 (IH, dd, J = 8, 2 Hz). 

35 Description 26c 

7-Nitro-2,3,3-trimethyI-3,4-dihydroisoquinoIinium iodide 

D24c (l.Og. 4.9mmol) was dissolved in acetone (100ml) and treated with 

iodomethane (1ml, 16mmol). The reaction was stirred at room temperature for 
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MS m/z (API+): 219 (M)* 
5 Description 27c 

chromalosraphy eludng wia a ^fht^ r''"™ I^ification by 
>0 (0.5% cone. NH,: 4.5% M^„. oTZ «a in 

methanol 

yellow oil (93mg. 73%) ' ' ^^""^ compound as a pale 

15 Description 28c 

7-Amino.2,3^,.trimethyl.l^4.tet_,u„^ . 

The title compound was prep'^i^r^Lt2 W ^ 

Description 2c. For ease of LZ^The f ' """'^^^ '° of 

monohydrochloride. ^ '°"^P°"°'' <^onverted into a 

10 'h NMR (CDCI3) 5: 1.07 (6H O 9 x . 

Description 29c 

4.90n^ol)inglacialLucf;id^^^^^^^^ 

work-up with dichloromethane gave the tifl.t. f ^"^^ ^'^'^ 
'HNMR(CDC]3)5: 1.06(6H sT?^n„ r^^Pr^^'^'^g)- 

' 100% expected isotope pattern) ^' ^ = ^ Hz); m/z (API+): 225. 1 (MH+; 

Description 30c 

7-Amino.8.bromo-2,4,4-trimethv].l l^di * u ^ 
To a solution of 7-amino-2.4^2eth^^^^^^^^^ 

D22C (7g) .n acetonitrile (20olrwas ^d^^^^^^^ from 
portionwise over 10 min. The reacdon m f ^"ccinimide (7.2 Ig) 

bath to prevent any large exoth ^1 Z T" ^" " 

reaction was allowed to wann to roolV ""'^'^ "'^^^ ^^'^ ^5 min. The 

extracted with ethyl acetL T^e T"'""' ""'^ "^^^^ 

y etate. The combmed organic extracts were washed with 
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brine, dried (MgS04) and evaporated to dryness in vacuo to afford a brown solid 
which was purified using dry flash column chromatography eluting with ethyl 
acetate. Combination of appropriate fractions afforded the title compound as an 
orange gum (3.95g). 

5 'H NMR (CDCI3) 5: 1 .26 (6H. s), 2.33 (2H. s). 2.45 (3H. s), 3.49 (2H, s). 4.00 
(2H. s). 6.67 (IH, d), 7.08 (IH. d). 

Description 31c 

7-Amino-8-ethyl-2A4-trimetiiyl-1^3,4-tetrahydroisoquinoline 

10 A solution of D30c (3.95g) and lithium chloride (1 .87g) in dry dimethylformamide 
(120ml) was treated with tetraethyl tin (5.8 1ml) followed by a catalytic amount of 
bis (triphenylphosphine) palladium (U) dichloride (350mg). The reaction mixture 
was Uien stirred under argon at 120°C overnight. After cooling, tiie solvent was 
removed in vacuo and the residual oil was dissolved in dichloromethane and 

1 5 filtered through Celite, washing with dichloromethane. The organic phase was 
evaporated in vacuo to afford a dark orange oil which was purified using dry flash 
column chromatography eluting with etiiyl acetate. Combination of appropriate 
fractions gave the titie compound as a yellow gum (1 .6g). 
•h NMR (CDCI3) 5: 1.14 (3H, t), 1.27 (6H, d). 2.33 (2H.'s). 2.47 (5H. m), 3.51 

20 (2H,s), 6.60 (lH,d). 7.02 (lH,d). 

Description 32c 

l,2-Dimethyl-3,4-dihydroisoquinolinium iodide 

l-Methyl-3,4-dihydroisoquinoline (780mg) was dissolved in acetone (7ml) and 
25 iodomethane (0.38ml) added. The solution was allowed to stand overnight at 
room temperature. The product was obtained as pale yellow crystals (1 4g) 
'H NMR (250MH2, d^DMSO) 5: 2.66 (3H, s), 2.99 (2H, t. J = 7.5 Hz), 3.56 (3H, 
s), 3.88 (2H, t. J = 7.5 Hz), 7.36 (2H, m). 7.60 (IH, t, J = 7.5 Hz), 7.94 (IH d J 1 
7.5 Hz). 

30 

Description 33c 

l,l,2-Trimethyl-l,2,3,4-tetrahydroisoquinoline 

Methyl magnesium bromide (4.5ml, 3M in EtoO) was added to a stirred 
suspension of l,2-dimethyl-3,4-dihydroisoquinolinium iodide (1.3g) in dry THF 
35 (20ml) at -70°C under argon. After Ih, the mixture was allowed to warm slowly 
to room temperature and stirred overnight. The mixture was quenched by cautious 
addition of water and extracted with ethyl acetate. The extract was washed with 
water, brine, dried (MgS04) and evaporated in vacuo to give the title compound as 
a pink oil (730mg). 
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25 



30 



35 



•H NMR (250MHz. CDCI3) 6: 1.40 (6H. s), 2.44 (3H. s). 2.87 (4H; s). 7.15 (4H. 
Description 34c 

l,l,2-Triinethyl-7-nitro.l,2,3,4.tetrahydroisoquinoUne 
The amine D33c (620mg) was converted into the sulfate salt and added to an ice- 
cooled soluuon of potassium nitrate (420mg) in cone. H.SO. (5ml). When A 
ad^tion was complete the ice bath was removed and the mixture stirred ove^ght 
at room temperature. n,e mixture was poured onto ice, made basic with cone S 

bTIomT y-l'^ed an oil which was pu^f 

by chromatography eluting with dichloromethane: methanol: ammonia The 

dl^vatlvT " ' ^'''"'^ [predominanUy the desired 7-nitro 

'H NMR (250MHz, CDCI3) 5: 1.45 (6H, s). 2.45 (3H, s), 2.92 (4H m) 7 20 f IH 
d, J = 8 Hz),7.95 (IH, dd. J = 8, 2 Hz), 8.15 (IH, d. J L 2 Hz). ^ ' 

Description 35c 

7-Amino-3,4-dihydroisoquinoline 

7-Nitro-3,4-dmydroisoquinoline (0.60g. 3.4mmoI) [prepared according to the 
procedure of A.P. Venkov et al, Syn. Commun., 1996 26 127] was dissoWe^ in 

of tin (ID chlonde dihydrate (3.08g. 13.7mmol) in cone. HCl (10ml) The 
resultant mixture was heated at 60' for Ih. Upon cooling, the reaction mixture 

oily residue. This residue was extracted into dichloromethane and dried over 
SmT chromatography through silica gel, eluting 

with (0.5% cone, ammonia : 4.5% methanol : 95% dichloromethane) y elded L 
itle compound as a dark yellow oil (0.44g 88%) 

H NMR ^50^ CDCW 6: 2.63 (2H, U = 7 Hz,. 3.67 (2H, tas), 3.73 (2H. ™, 
Description 36c 

7.Amino.2.methyl.3,4-dihydroisoquinolinium iodide 

7-Amino-3 4-dihydroisoquinoIine (0.40g. 2.74mmol) in acetone (125ml) was 
treated with lodomethane (0.50ml, 8.03mmol) and left stirring at room 
temperanire for 18 h. The resultant yellow precipitate was collected by filtration 
and dried in vacuo at ambient temperature (0 73 a 92%) 
MS'"/,(API+):161(M)* 



26 



wo 00/07993 



PCT/EP99/05583 



Description 37c 

(±) 7-Amino-l,2-dimethyI-tetrahydroisoquinoIine 

(±) 7-Amino-2-methyl-3,4-dihydroisoquinolinium iodide (0.50g, 1.7mmol) was 
5 suspended in anhydrous tetrahydrofuran (50ml) and cooled to -78°C. The cooled 
solution was treated with methyl magnesium chloride (2. 14ml of a 3M solution in 
THF, 6.96mmol), added as a single portion. The reaction was allowed to reach 
room temperature over 18 h before being poured into water (50ml). The organic 
solvent was removed in vacuo and the organic product extracted into 

10 dichloromethane. Drying over magnesium sulfate and evaporation in vacuo 
furnished the title compound as a pale yellow oil (0.3g, 98%). For case of 
handling the product was converted into a monohydrochloride. 
*H NMR (250MHz, CDCI3) 5: 1.37 (3H, d, J = 7 Hz), 2.46 (3H, s), 2.54 - 2.83 
(3H, m), 3.00 (IH, m), 3.50 (3H, m), 6.45 (IH, d, J = 2 Hz), 6.51 (IH, dd, J = 8, 2 

15 Hz), 6.88 (IH, d, J = 8 Hz). 

Description 38c 

4,4-Dimethyl-7-nitro-3,4-dihydroisoquinoline 

The title compound was prepared in a manner to that descibed in Description 35c. 
20 MS m/z (APD: 205 (MH*; 100%). 

Description 39c 

2,4,4-TrimethyI-7-nitro-3,4-dihydroisoquinolinium iodide. 

The title compound was prepared in a manner to that descibed in Description 36c. 
25 MS m/z (APr): 219 (MH^; 100%). 

Description 40c 

7.Nitro-l,2,4,4-tetramethyl-l,2^,4-tetrahydroisoquinoline 
D39c (1.5g, 4.3mmol) in THF (50ml) was stirred under argon and dimethyl zinc in 
30 toluene (3.3ml, 2M solution) added with rapid stirring at O^C. The mixture was 
allowed to warm to room temperature over Ih, quenched with satd. ammonium 
chloride and concentrated in vacuo. Work-up with dichloromethane gave the title 
compound (0.9g, 90%). 
MS m/z (APf): 235 (MH""; 100%). 

35 

Description 41c 

7-Amino-l,2,4,4-tetramethyl-l,2,3,4-tetrahydroisoquinoline 

Prepared from D40c in a manner similar to that of Description 2c. 
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(IH, m). 2.62 (3H, brs), 2.89 (IH, m), 3.50 (2H, brs), 3.77 - 3 90 (IH m) 6 47 
(IH. d. J = 2 Hz). 6.59 (IH. dd. J = 8. 2 te). 7.1, (IH. d. J = 8 Hz) 

5 Description 42c 

7-Amino.8.methyl-2A4.trlmethyI.l,2,3Atetrahydroisoqu^ 

A solution of D30c and lithium chloride in dry dimethylformamlde was treated 
with tetramethyl tin in a manner similar to that of Description 3 Ic. 

10 Description 43c 

7.Amino.8<hloro.2A4.trimethyI.l,2^,4.tetr^^^ 

The title compound was prepared from D22c and N-chloromorpholine using a 
procedure similar to that of Description 29c. 

IS Description 44c 

7-Aniino-8-cliloro-4,4^ethyl-2.trinuoroacetyl.l,2,3,4. 
tetrahydroisoquinoline 

IH NMR (250MHz, CDCI3) 6: 1.27 (6H, s), 3.50. 3.63 (2H. 2s, rotamer.) 4 05 
(2H, brs), 4.76 (2H, s), 6.73 (IH. m). 7.07 (IH. m). 

20 

Description 45c 
l,3^-Trimetliylpiperidin-4-one 

The tiUe compound was prepared according to the procedure of Katvalyan et al 
Bull. Acad. Sci. USSR (Engl) 1968, 2436. 
25 b.p 70 OC at 16mm Hg; (API+): 142. 1 (MH+) 

Description 46c 

3.Nitro.5,6,7,8-tetrahydro-6,8,8-trimethyl[l,6]naphthyridine 
3.5-Dimfr<>l-methylpyridin-2-^^^ fP^^pared by the method of E. Matsumura, M 
Anga and Y. Tohda, Bull. Chem. Soc. Japan. 1979. 52, 2413-2419] (2g; lOmmol) 
was suspended m MeOH (50ml) and treated with 0.88 aq. ammonia (1(L- 
157mmol). 1.3,3-Trimethylpiperidin-4-one (1.7g; 12mmol) was added and the 
mixture heated at 70°C for 5h. The mixture was cooled to room temperature then 
evaporated to dryness /. vacuo. The residue was digested with dichloromethane 
(2x50ml) and the hot solution decanted from the red gum. The extracts were 
combined, evaporated to dryness in vacuo and the residue purified by 
chromatography on SiO^, with 50% ethyl acetate : 60-80 X petroleum to give the 
Utle compound as a yellow oil, which solidified on standing (l.OSg- 48%) 
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iH NMR (250 MHz; CDCI3) 5: 1.38 (6H, s), 2.47 (3H, s). 2.55 (2H, s), 3.64 (2H, 
s). 8.09 (IH, d. J = 3 Hz), 9.25 (IH. d. J = 3 Hz); (API+): 222.1 (MH+) 

Description 47c 

5 3-Ainino-5,6,7,8-tetrahydro.6,8,8-trlmeUiyl[l,6]naphthyridine 

The product from D46c (930mg; 4.20mmol) was dissolved in MeOH (30ml) and 
the mixture hydrogenated in a manner similar to that of Description 2 to give the 
title compound (795mg; 84%). 

iR NMR (250 MHz; CD3OD) 5: 1.73 - 1.99 (2H, m), 2.34 - 2.55 (5H, m), 2.63 
10 (IH, d. J = 17 Hz), 3.29 and 3.36 (IH, dd, J = 17, 5 Hz), 3.66 - 3.71 (IH, m), 3.99 
(IH, d, J = 6 Hz), 6.95 (IH, d, J = 3 Hz). 7.95 (IH, d, J = 3 Hz). 

Example Ic 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinoIin-7-yl)-3-nitrocinnamide 

1 5 3-Nitrocinnamic acid ( 1 95mg; 1 .0 mmol), ethyldimethylaminopropyl 

carbodiimide (194mg; 1.3 mmol) and 1-hydroxybenzotriazole (136mg; 1.0 mmol) 
in dry DMF (12ml) was stirred at room temperature for 30 min. A solution of the 
N-methyl amine D5c (164mg; 1.0 mmol) in dichloromethane (5ml) was added and 
the mixture kept at room temperature overnight. The resultant cream precipitate 

20 was removed by filtration and the residue washed well with ethenhexane. The 
residue was dried in vacuo and gave the title compound as an off white solid 
(0.5g). 

iH NMR (250MHz, d^ DMSO) 5: 2.35 (2H, br, overlapping), 2.74 (3H, s), 2.90 
(2H, br), 4.20 (2H, br), 6.90 (IH. d, J = 16 Hz), 7.07 (IH. d, J = 8Hz), 7.39 (IH, 
25 dd), 7.50 (IH. d, J = 16Hz), 7.60 (IH, t), 7.94 (IH, d, J = 8Hz), 8.10 (IH, m), 8.32 
(IH, narrow t); 

MS (API): 338 (MH+; 100%) 
Example 2c 

30 E-N-(2-MethyI-l,2,3,4-tetrahydroisoquinolin-7-yl).3- 
trifluoromethylcinnamide 

3-Trifluoromethylcinnamoyl chloride (234mg; l.Ommol) was added to a stirred 
solution of amine D5c (162mg; l.Ommol) in dichloromethane (25ml) containing 
dry triethylamine (0.3ml). The mixture was kept at room temperature ovemight 
35 and work-up similar to that for Example 1 c, followed by flash chromatography on 
Kieselgel 60 (10% methanohethyl acetate) gave the title compound as a buff 
powder (200mg; 55%). 
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(MH+; 100%) 2 ^ ^^^-2 

5 

Example 3c 

'H NMR (250MHz, CDClj) 5- 2 43 oT^Tj fi« nu "IT "'^"""'^ 
S). 6.56 <.H. d). 7.05 (,H. ] 7^7 5";^^^^^ 'f,/ '''' 

MS m/^ (APD: 293.2 (MH+; 100%) 

15 

Example 4c 

amine DSc (o'^Sg, ^.d^S^S'l^JTlS^lsT ""h~ 
20 procedure of Example Ic ' accordmg to the 

lHNMR(250MHz.CDa3)6:2.39(3H,s), 2.63 (2H. 0,284 (2H ., 35, OH 
s), 3.80 (3H, s). 6.74 (IH, d). 6.85(2H, m), 6.99(IH d 7 20 VS^K > 
8.00(1H, d) and 8..2(.H, br. s); n,;^ (APfl: 323.2 ^^^^ 

25 Example 5c 

E-N.(2-MethyI.U,3,4-tetrahydroisoquinoIin.7.vn d .hi« • 

The tiUe compound (0.23g) was prepared T^ aS^tsTrO^^^^^^^^ 
chlorocinnamic acid (0.18g) according tn fh.!^ ^ ! ^ ^ 

(IH, br. s); - ^ * ^-^^ ™ 7.60 (IH. d) and 8.81 

MSni/2(APD:327.329(MH+) 
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Example 6c 



E.N-(2.Methyl-l,2,3,4.tetrahydroisoquinolln-7.vn 3 chlnr« • 

The title compound (0.14g) was Dreoared fr! ^^'^"^-f ^^^"nnamlde 

• . ^ prepared from amine D5c (0 16p^ anH ^ 

chlorocmnamic acid fO 18?^ arrnrHm^ » *u ^"•^og; and 3- 

dcia ^u.isg; accordmg to the procedure of Example Ic. 
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iH NMR (250MHz. CDCI3) 5: 2.39 (3H, s), 2.62 (2H, t), 2.84 (2H, t). 3.44 (2H. 
s), 6.62 (IH. d), 7.00 (IH, m), 7.19 - 7.39(6H, m). 7.61 (IH, d) and 8.50 (IH. br. 
s.): 

MS (API): 327, 329 (MH+; 100%) 

5 

Example 7c 

E-N-(2-Methyl-l,2^,4-tetrahydroisoquinolin-7-yl)-3-methoxycinnainide 

The title compound (0.14g) was prepared from amine D5c (0.16g) and 3- 
methoxycinnamic acid (0.1 8g) according to the procedure of Example Ic. 
10 iH NMR (250MHz, CDCI3) 5: 2.39 (3H, s), 2.63 (2H, t), 2.83 (2H. t). 3.43 (2H, 
s), 3.75 (3H, s), 6.63 (IH. d), 6.85 (IH, d), 6.96 - 7.05 (3H, m). 7.18 - 7.33 (3H, 
m), 7.67 (IH, d) and 8.41 (IH, br. s); m/^ (API): 323 (MH+; 100%) 

Example 8c 

15 E-N-(2-MethyI-l,2,3,4-tetrahydroisoquinoIin-7-yl)-a-methylcinnamide 
The tide compound (0.14g) was prepared from amine D5c (0.16g) and a- 
methylcinnamic acid (0.1 6g) accordmg to the procedure of Example Ic. 
iH NMR (250MHz. CDCI3) 5: 2.14 (3H, s). 2.42 (3H. s), 2.65 (2H, t), 2.87 (2H, 
t). 3.51 (2H, s), 7.03 (IH, d), 7.26 - 7.41(8H, m) and 7.86 (IH. s); MS m/^ (API): 

20 307 (MH+; 100%) 

Example 9c 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinoIin.7-yl)-2-chlorocinnamide 
The title compound (0.1 7g) was prepared from amine D5c (0.1 6g) and 2- 
25 chlorocinnamic acid (0. 18g) according to the procedure of Example Ic. 

iH NMR (250MHz. CDCI3) 8: 2.31 (3H. s). 2.59 (2H. t). 2.80 (2H. t), 3.40 (2H, 
s). 6.66 (IH, d). 6.96 (IH, d), 7.09 (IH. t). 7.20 (IH. dt) 7.20 - 7.37 (3H, m), 7.43 
(IH, d). 8.09 (IH, d) and 8.83 (IH, br. s.); MS m/^ (API): 327, 329 (MH+) 

30 Example 10c 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-4-methoxyclnnamide 

The title compound (0. 1 8g) was prepared from amine D5c (0. 1 6g) and 4- 
methoxycinnamic acid (0.1 8g) according to the procedure of Example Ic. 
iH NMR (250MHz, CDCI3) 8: 2.34 (3H, s), 2.58 (2H, t), 2.80 (2H, t), 3.37 (2H, 
35 s). 3.73 (3H, s). 6.58 (IH, d). 6,72 (2H, d), 6.94 (IH, m), 7.30 (2H, d), 7.39 (2H, 
br. s.), 7.65 (IH. d) and 9.00(1H, br. s.); m/^ (API): 323 (MH+) 
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Example 11c 

The Me compound (O.lSg) was prepared from amine D9c (0.1 6g) Z^ZT 
ac.d(0.16g>accoriingtolheprocedureofEMmplelc "S'™"""™" 
>H NMR (250MHz, CDCI3) & 2.47 (3H, s), 2.77 (2H, .). 3.01 (2H. .). 3.57 (2H 

H ; 'L*' ™ * 8-03 (IH. s) 8.25 (IH 

br.s) and 8.40 (lH,s);m/2 (API): 293 {MH+) 



10 Example 12c 



&3-BW.2.y|.N.(2.n,eth,|.l,2,3,4-tetrrt^^^^ 

The ude compound (0.22g) was prepared from amine DSc (0.16g) and 3^2- 
yl aco-hc ac,d (O.Mg) according ,0 the procedure of Example Ic ^ 
IH NMR (250MHr, CDCI3) 5: 2.39 (3H. 2.63 {2H. ,). 2.86 (2H ,) 3 42 (2H 
15 s). 6.40 (IH. m), 6.47 (IH. m). 6.54 (IH. d), 6.97 (IH. d). 7.27 - 7 32 (2H m) " 
7.41 (IH. s.). 7.48 (.„. d, and 8.48 (,H. br. s.); m/^ (AP5: 283 ^^^^ 

Example 13c 

2 y'aayIi':acid(0.15g)accordiiigtofl,eprocedureofExample Ic 

'H NMR (250MHz. CDCI3) 8: 2.39 (3H. s). 2.63 (2H, .,, 2.83 (2H. .,, 3.42 (2H 

£5 (IH,'"- ™ - "0 (3H. m). 78. (IH. d) and 

25 MS m/z (API): 299 (MH+; 100%) 

Example 14c 

&N^2.Methyl.UM-tetrahydr„iso,„i„oli„.7.yl).2,4.dicWoroci„„^^^ 
T*e nUe compound (0.36g) was prepared from amine DSc (0. 1 6g) and "T 

30 *^htor»nnam.cacid(0.22g)accordi„g„.heproc=dureofExample Ic'. 

'H NMR (250MHz. d«.DMSO) & 2.51 (3H. s). 2.89 - 2.96 (4H m) 3 85 aH 

* - ■"'• "<> ««• "^). aSd"' 

MS ni/^ (API): 361. 363 (MH+; 100%) 

15 

Example 15c 

Z-N-(2.Methyl.l,2,3,4.tetrahydroisoquinolin.7-yI).2.methoxycm^^^^ 
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The title compound (0.20g) was prepared from amine D5c (0.1 6g) and Z-2- 
methoxycinnamic acid (0.18g) according to the procedure of Example Ic. 
iH NMR (250MHz, CDCI3) 5: 2.42 (3H, s). 2.64 (2H, m), 2.83 (2H. m), 3.49 (2H, 
s), 3.83 (3H. s). 6.10 (IH, d J = 12Hz). 6.90 - 7.32 (8H, m) and 7.44(1H, d); 
5 MS m/^ (API): 323 (MH+; 100%) 

Example 16c 

E-3.Indolin.5-y|.N-(2-Methyl-l^,3,4-tetrahydroisoquinolin-7-yI)-acrylamide 

The title compound (0. 14g) was prepared from amine D5c (0. 16g) and E-3- 
10 indolin-5-yl acrylic acid (0. 1 9g) according to the procedure of Example 1 c. 

iH NMR (250MHz, d'-DMSO) 5: 2.70 (3H. s), 2.95 (2H, m), 3.16 (2H, m), 4.04 
(2H, s). 6.50 (IH, s), 6.75 (lH.d) 7.15 (IH. d), 7.41 - 7.57 (5H, m), 7.65 (IH, d), 
7.79 (IH, s), 10.18 (IH, s) and 11.35 (IH, s); m/^ (API): 332 (MH+) 

15 Example 17c 

EO-(l.MethylJndolin-2-yI)-N-(2-MethyI-l^^,4-teti^ydroisoquinoIin-7-yl)- 
acrylamide 

The title compound (0.20g) was prepared from amine DSc (0.16g) and E-3-(l- 
methyl-indolin-2-yl) acrylic acid (0.20g) according to the procedure of Example 
20 Ic. 

iH NMR (250MHz, CDCI3) 5: 2.43 (3H, s), 2.66 (2H, t), 2.88 (2H, t), 3.54 (2H, 
s), 3.77 (3H. s), 6.60 (IH, d). 6.89 (IH, s) 7.05 (2H. m). 7.21 - 7.31 (2H. m), 7.42 
(IH, br.s), 7.56 (IH, d), 7.62 (IH, br. s) and 7.86 (IH, d); (API): 345 (MH+; 
100%) 

25 

Example 18c 

E-N-(2-Methyl-l,2^,4-tetrahydroisoquinolin-7-yl)-3.chloro-4- 
methoxycinnamide 

The title compound (0.37g) was prepared from amine DSc (0. 16g) and E-3-chloro- 
30 4-methoxycinnamic acid (0.22g) according to the procedure of Example Ic. 

iH NMR (250MHz, d^-DMSO) 5: 2.87 (3H, s), 3.05 (2H, m). 3.38 (2H, m), 3.91 
(3H, s), 4.34 (2H, s), 6.81 (IH, d), 7.21 (2H, m), 7.47 - 7.71 (5H, m) and 10.35 
(IH.br.s); 

MS (API): 357, 359 (MH+; 100%) 

35 

Example 19c 
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10 



E-N.(2.MethyM,2,3,4.tetrahydroisoquinoIin.7.yl)^ 
methylsulphonylcinnamide 

n»U^ulpho„y,c„„anuc acid (0.22g) acconling .o U,e p«, edu^ oTfix^le ,c 
IH NMR (250MHz. d'-DMSO) & 2.44 (3H, s), 2.74 - 4 (4H m> 3 
3.63 (2H. s), 7.01 (IH, d). 7.10 (IH. d). 7.47 ( H. „). 7 « (m dm, (2^ d,^' 
7.98 (2H. d, and 10.32 (>H, br. s); m,, (^PI): 37. (MH- ' ' ' 

Example 20c 

E-N.methyl.3-[2.(2.methyI.l,2A4-tetrahydro^^^^ 
ylcarbamoyDvinyljbenzamide 

The title compound (0.17g) was prepared from amine D5c (0.16g) and £-3.(3- 
15 MS m/^ (API): 349 (mh+. joq^^^ 
Example 21c 

20 Th. ti.le compound (0.05) was prepared from amine DSc (0 I6s) and E 3 
.„dazoh„-3-y, ac:ylic add (0.19g) acco«ii„g .„ procedmetf^^e Ic 

UH, s), 7.09 (IH. d). 7.22 (IH, d), 7.30 (IH. m), 7.47 (2H, m) 7 62 (IH 7 70 
(IH. d). 8.09 (IH. d). 10.16 (IH. br. s) and 13.52 (lH. br. s^r^^^^'^i 
25 (MH+;100%) z^atij.jj^ 

Example 22c 

E-N.(2-Methyl.i;2^,4.tetrahydroisoquinoUn-7.vl).2mPfhvi.in„ 

30 -*yta"nam.c ac,d (D. 16g) according ,o ,he procedme of kjpk fc 
'H NMR 250MHz, d'-DMSO) 6- 2 24 (3H O 7 19 «h ^ aIZ, 
an. m,, 6.64 (,H, d), 6.97 (,„! ^^^^^^^^^^^ 
(IH. d) and 10.03 (IH. br. s); m/^ ,aPI): 307 (MH- .(X)%j " 

35 Example 23c 

E-N-(2-Methy|.l,2^,4.tetrahydroisoquinolin-7.vn.2 nitrnr!„„ 

The «e compound (0.04g, was p^pa.^, f^"!?^ ^Jd E-2- 

n..rocm„am.c ac,d (0.19g) according .o U,e p^cedure of Exampfe Z 



34 



wo 00/07993 



PCT/EP99/05583 



iH NMR (250MHz, CDCI3) 5: 2.46 (3H. s), 2.68 (2H, s), 2.90 (2H, t), 3.57 (2H, 
s), 6.45 (IH, d), 7.08 (IH, d), 7.53 (2H, br. s), 7.53 (IH, m), 7.63 (2H, s), 8.04 
(IH, d) and 8.10 (IH, d); ^/^ (API): 338 (MH+; 100%) 

5 Example 24c 

E-N.(2.MethyI-l,2,3,4-tetrahydroisoquinolin-7-yl)-2- 
trifluoromethylcinnamide 

The title compound (0.05g) was prepared from amine D5c (0.16g) and E-2- 
trifluoromethylcinnamic acid (0.22g) according to the procedure of Example Ic. 
10 iH NMR (250MHz, CDCI3) 5: 2.37 (3H, s), 2.60 (2H, s), 2.80 (2H, m), 3.41 (2H, 
s), 6.59 (IH, d), 6.95 (IH, d), 7.26 (IH, d), 7.35 - 7.40 (3H, m). 7.54 (IH, d), 7.64 
(IH, d), 8.08 (IH, d) and 8.69 (IH, br. s); ^/^ (API): 361 (MH+; 100%) 

Example 25c 

15 E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolln-7.yI)-2.ethoxycinnamide 

The title compound (0.06g) was prepared from amine D5c (0.1 6g) and E-2- 
ethoxycinnamic acid (0.1 9g) according to the procedure of Example Ic. 
iH NMR (250MHz, CDCI3) 5: 1.41 (3H, t), 2.63 (2H, t), 2.84 (2H, m), 3.46 (2H, 
s). 4.40 (2H. q), 6.70 (IH, d), 6.82 - 6.87 (2H, m), 6.99 (IH, d), 7.23 - 7.45 (4H, 
20 m), 8.05 (IH, d) and 8.13 (IH, br. s); ^/^ (API): 337 (MH+; 100%) 

Example 26c 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinoIin-7.yl)-2-chloro-4. 
fluorocimiamide 

25 The title compound (0. 13g) was prepared from amine D5c (0. 16g) and E-2-chloro- 
4-fluorocinnamic acid (0.20g) according to the procedure of Example Ic. 
1h NMR (250MHz, CDCI3) 5: 2.46 (3H, s), 2.69 (2H, t), 2.89 (2H, m), 3.57 (2H, 
s), 6.48 (IH, d), 6.99 (IH. dt), 7.08 (IH, d), 7.18 (IH, dd), 7.26 (IH, m). 7.35 (IH. 
s), 7.43 (IH, s), 7.58 (IH, m) and 8.04 (IH, d); m/^ (API): 345 (MH+; 100%) 

30 

Example 27c 

E-N.(2-Methyl.l,2,3,4-tetrahydroisoquinolin.7-yl)-2-chloro-6. 
fluorocinnamide 

The title compound (0.06g) was prepared from amine D5c (0.1 6g) and E-2-chloro- 
35 6-fluorocinnamic acid (0.20g) according to the procedure of Example Ic. 
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and 7.96 (la d); m/^ (App, 343 '■'•'(s, IH 

5 Example 28c 

E-N-(2-MethyI.lA3,4.tetrahydroisoquinolin-5.vn^ • 

TTje «„e compound (0.02,, was p^paZ, fl"aL2 m ^ ~-4- 

'H NMR (250MHz, CDC.,) S: 2.47 (3H, s), 2.74 - 2 79 (4H ^3 87 > 
10 6.52 ,.H, d,, 6.9, ,m, d,. 7.03 (IH, s). 7.19 (IH. . 'I mlfll Zl 
7.70 (IH, d) a.d 7.79 (IH, br. s); m/, (API,: 327, 329 (MH- i^f 

Example 29c 

!?-N.(2.MethyI-l A3,4-tetrahydroisoquinoIin-S-^^^^^^^ 

acid (O.lSg) according to the procedure of Exl^e ' ^ ''^ """""^ 
IH NMR (250MHz, CDCI3) 5: 2.35 (3H, s). 2.62(2H t) 2 73 r2H t) ^ \o ^ 
6.66 (IH. d). 6.81 (IH, d), 7.07 (IH, t), 7.3 (3H, 7 '^(31^ ^) ^66 r f ^^^^^ 
and 7.98 (IH. br. s); m/^ ^^r): 293 (MH- 100%) ^ 

20 

Example 30c 

E-N-(2.Methyl.l 2A4.tetrahydr^^^^^^ 

The uUe compotmd (0.06) was prepared from amine Dllc (0.16g) ^^3 

25 IH NMR (250MHz, CDCI3) 6: 2.49 (3H, s). 2.80 (4H. m) 3 64 (2H 6 57 rm 
^^^6.9.aH.d).7.19(lH.t),7.36(^ 

MS m/^ (API): 327, 329 (MH+; 100%) 

30 Example 31c 

&-N.(2.MethyH2A4.tetrrtydroboqu^^^^^ 

™= Me compound (0. 10) was p,.pa:.d tam amine Dllc (0. 16g) ^ 
(IH, br, s). 7.90 (IH, br. s) and 8. 13 (IH, d); m/^ (Ap,,, 327. 329 
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Example 32c 

E-N-(2-MethyI-lA3,4-tetrahydroisoquinoIin-5-yl)-3-acetylcmnainide 
hydrochloride 

The title compound (0.12) was prepared from amine Dllc (0.16g) and 3- 
5 acetylcinnamic acid (0. 19g) according to the procedure of Example Ic. The 
hydrochloride salt was prepared by treatment of the free base in methanol with 
diethyl ether/HCl. 

iH NMR (250MHz, CDCI3) 5: 2.47 (3H. s), 2.64 (3H, s), 2.74 - 2.81 (4H, m), 
3.60 (2H, s), 6.69 (IH, d). 6.90 (IH, d), 7.19 (2H, m), 7.49 (IH, t). 7.69 (IH, m), 
10 7.78 (IH, d), 7.93 (IH, d) and 8.15 (IH. br. s); ni/^ (API): 335 (MH+; 100%) 

Example 33c 

E-N-(2-Methyl-1^3,4-tetrahydrolsoquinoIin-5-yl)-2-bromocumamide 
hydrochloride 

15 The title compound (0.10) was prepared from amine Dllc (0.16g) and 2- 
bromocinnamic acid (0.23g) according to the procedure of Example Ic. The 
hydrochloride salt was prepared by treatment of the free base in methanol with 
diethyl ether/HCl. 

iR NMR (250MHz. CDCI3) 5: 2.46 (3H. s), 2.71 - 2.80 (4H. m). 3.59 (2H, s). 
20 6.51 (IH. d), 6.91 (IH. d), 7.07 (IH. br. s.), 7.16 - 7.26 (2H. m). 7.32 (IH. t). 7.60 
(IH, br. s.). 7.61 (IH, d), 7.86 (IH, br. s); m/^ (API): 371, 373 (MH+; 100%) 

Example 34c 

E-N-(2-Methyl-l^^,4-tetrahydroisoquinolm-5-yl)-2-methylcinnaniide 
25 hydrochloride 

The title compound (0.05) was prepared from amine Dllc (0. 1 6g) and 2- 
methylcinnamic acid (0.16g) according to the procedure of Example Ic. The 
hydrochloride salt was prepared by treatment of the free base in methanol with 
diethyl ether/HCl. 

30 iH NMR (250MHz, CDCI3) 5: 2.46 (3H, s), 2.75 (3H, s), 3.03 (2H, m), 3. 13 (2H, 
m), 3.99 (2H. s). 6.54 (IH, d). 6.89 (IH. d), 7.18 - 7.42 (6H. m), 7.59 (IH. d). 
8.04 (IH. d); 

MS m/^ (API): 307 (MH+; 100%) 

35 Example 35 c 

E-N.(2-MethyI-l,2,3,4-tetrahydroisoquinolin-5-yl)-4-ethoxycinnamide 

The title compound (O.OSg) was prepared from amine Dllc (0.1 6g) and 4- 
ethoxycinnamic acid (0.i9g) according to the procedure of Example Ic. 
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20 



25 



30 



35 



NMR (250MHz, CDCI3) 5: 143 GH n 2 47 x o 
(2H, d), 7.7, (,„. d, and 7.82 <■„, ... ^^'^ ^^^^ 

5 Example 36 c 

E-N-(2.Methyl.l,2,3,4.tetrahydroisoquinolin-5.vll 2 m.#K« • 

The title compound (0 07g) was x^rery^^fT ^ ^^^-^"'^^^'^''y^^nHrmde 

• • . P'^P^°fro™amlneDllc(0.16^)and2- 
methoxycmnaImc acid (0. 18g) according to the procedure of ExZ,^t 

iHNMR (250MHz, CDCI3) 5: 2.47 (3H s) 2 74 TZll Tfl 
> 3.90 (3H, s). 6.69 (IH, d), 6.88 - 7.02 4H,t) 8 IH ^7 3^ H tf" ^0 HH 
d). 7.86 (IH, br. s) and 8.01 (IH. d); m,, 3^3 ^^l^! ' ^'^^ 

Example 37c 

E.N.(2.Me%l-lA3,4.tetrahydroisoquinolin-5^^^^^^ 
methoxycinnamide uroino-<6- 

The title compound (0. 16g) was prepared from amine Dllc fO 16^^ «„H k 
Example 38c 

The title compound (0.1 1) was prepared from amine DI Ic (0 16g) and 4-bromn.2 
cyanocmnamxc acid (0. 1 9g) according to the procedure of Exa^^e" ^ 
hydrochlonde was prepared from the free base in MeOH n,.t^ 7 j . ! 
ether/HCl ^ methanol and diethyl 

OH. br. s.), 7.96 (IH. d); (apq, 318 (MH^; {oO%f^ 
Example 39c 
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The title compound (0.1 3g) was prepared from amine D13c (0.2 Ig) and 2- 
chlorocinnamoyl chloride (0.45g) according to the procedure of Example 2c. 
1h NMR (250MH2, CDCI3) 5: 2.97 (2H, m), 3.82 - 3.93 (2H, m), 4.80 (2H, d due 
to restrited amide rotation), 6.60 (IH, d), 7.16 (IH, t), 7.33 (2H, m), 7.46 (IH, m), 
5 7.67 (IH, m), 7.84 (IH, d), 8.18 (IH, d) and 8.43 (IH, d); ni/^ (API): 443, 445 
(MH+; 100%) 

Example 40c 

N-(8-Chloro-l,2,3,4-tetrahydrois6qulnolin-7-yl)-2-chIorocinnainide 

10 A solution of N-(8-Chloro-2-trifluoroacetyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-2- 
chlorocinnamide (0.2gg) in methanol/water (5ml 9: 1) was treated with potassium 
carbonate (0.38g) and stirred 12h. The mixture was diluted with dichloromethane 
and washed with water. The organic phase was dried (MgS04), solvent removed 
at reduced pressure. The residue was colunm chromatographed (silica gel, 

15 dichloromethane/methanol/ammonia upto 9: 1 :0. 1 eluant) to give the title 

compound (0.1 Og) as a colourless solid. ^H NMR (250MHz, CDCI3) 5: 2.78 (2H, 
t), 3.10 (2H, t), 4.03 (2H, s), 6.59 (IH, d), 7.07 (IH, d), 7.28 • 7.32 (2H, m), 7.42 
(IH, m), 7.66 (IH, m), 7.82 (IH, br. s), 8.16 (IH, d) and 8.31 (IH, d); 
(API): 347, 349 (MH+; 100%) 

20 

Example 41c 

N-(8-Chloro-2-methyl-l,2,3,4-tetrahydroisoquinoIin-7.yl).2-chlorocinnaimd 

A solution of N-(8-Chloro-2-methyl-l ,2,3,4-tetrahydroisoquinolin-7-yl)-2- 
chlorocinnamide (0.08g) in 37% aqueous formaldehyde (0,63ml) and formic acid 
25 (0.34ml) and stirred at 80°C for 3h. Solid sodium hydroxide was added to 

neutralise the solution and the aqueous phase extracted with dichloromethane. The 
combined organic extracts were dried (MgS04) and solvent removed at reduced 
pressure to give the title compound (0.07g). 

1h NMR (250MHz, CDCI3) 5: 2.51 (3H, s), 2.66 (2H, t), 2.90 (2H, t), 3.59 (2H, 
30 s), 6.59 (IH, d), 7.07 (IH, d), 7.27 - 7.31 (2H, m), 7.41 (IH, m), 7.64 (IH, m), 

7.86 (IH, br. s), 8.14 (IH, d) and 8.27 (IH, d); m/^ (API): 361, 363 (MH+; 100%) 

Example 42c 

N-(8-Bromo-2-trifluoroacetyl-l,2,3,4-tetrahydroisoquinolin-7-yI)-2- 
35 chlorocinnamide 

The title compound (0.27g) was prepared from amine D14c (0.32g) and 2- 
chlorocinnamoyl chloride according to the procedure of Example 2c. 
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10 



15 



20 



25 



30 



IH NMR (250MHz, CDCI3) 5: 2.93 - 3.00 (2H. m), 3.82 - 3.92 (2H, m due to 
resale ed rotaUon), 4.77 (2H, d. due tro restricted rotation) 6.60 IH d) 7 7 
7.36 (3H. m), 7.40 - 7.47 (IH. m), 7.40 - 7.47 (IH, m) 7 87 (IH m)' 8 18 IH 
and 8.39 (IH, d); ^ ' ^' '^^ 

MS m/^ (API): 361, 363 (MH+; 100%) 
Example 43c 

The tide compound (0.20g) was prepared from amine DSc (0.17g) and Z-o- 

The following Examples were made in a manner similar to the procedures 
descnbedm the above Descriptions and Examples 

Example 44c 

&N.(^Br.mo.lA3^tehahydrobo,uinoli„-7-yl>2.A^^^^ 

I2 0 sT"^ '""^ amide^f Example 

42 (0.681g) accordmg to the method of Example 40. 

MS m/z (API+): 391, 393. (MH)+ 
Example 45c 

E.N.(8.Bromo.2.methyl-l,2,3,4.tetrahydroisoquinolin.7.yl).2- 
chlorocimiamide 

The title compound (0.28g) was prepared from the amine of Example 44c (0 361e) 
according to the method of Example 41c. ^^-^f Ig) 

MS m/z (API+): 405, 407 (MH)+ 



Example 46c 

n JNMK (CDCI3) 5. 1.30 (6H. s), 2.39 (2H. s), 2.41 (3H s) 3 53 (2H 



Example 47c 
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E-N-(8-Ethyl-2,4,4.trimethyI-l,2A4-tetrahydroisoquinolin-7-yi)-2. 
methylcinnamide 

'H NMR (CDCI3) 5: 1.15 (3H, t). 1.35 (6H, s). 2.50 (lOH. m), 3.66 (2H, s). 6.49 
(IH. d), 7.21 (6H, m). 7.55 (IH, s), 8.05 (IH. d); m/z (APt): 363.3 (NflT; 100%) 

5 

Example 48c 

E-N.(8-Ethy|.2,4,4-trimethyI-l^,3,4-tetrahydroisoquinolin-7.yI)-2-chloro-6- 
fluorocinnamide 

'H NMR (CDCI3) 5: 1.15 (3H, t), 1,32 (6H. s). 2.40 (2H, s). 2.48 (3H, s), 2.59 
10 (2H. q). 3.56 (2H, s). 6.87 (IH, d), 7.21 (5H, m), 7.67 (IH, s). 7.98 (IH, s); 
m/z (APr): 401.2 (NOT; 100%) 

Example 49c 

E.N-(8-Ethyl-2,4,4-trimethyl-l^,3,4-tetrahydroisoquiiiolin.7-yl)-2. 
15 trifluoromethylcinnamide 

'H NMR (CDCI3) 5: 1.15 (3H, t), 1.34 (6H, s), 2.54 (7H, m), 3.66 (2H, s), 6.59 
(IH, d), 7.23 (IH, d), 7.43 (3H, m), 7.69 (2H. t), 8.06 (IH, d); m/z (APf): 417.2 
(MH*; 100%). 

20 Example 50c 

E-N-(8-Ethyl.2,4,4-trimethyl-l,2^,4-tetrahydroisoquinoMn-7-yl)-2.chloro-4- 
fluorocinnamide 

'H NMR (CDCI3) 5: 1.13 (3H, t), 1.34 (6H, s). 2.53 (7H, m), 3.64 (2H, s), 6.60 
(IH, d), 6.99 (2H. m), 7.18 (2H. m), 7.44 (IH, s), 7.60 (2H. m), 8.04 (IH, d); 
25 m/z (APr): 401.2 (MH""; 100%). 

Example 51c 

E-N-(8-Ethyl.2A4-trunethyl-l^,3,4-tetrahydroisoquinoIin-7-yl)-2- 
chlorocinnamide 

30 'H NMR (CDCI3) 6: 1.16 (3H, t), 1.33 (6H, s), 2.46 (2H, s), 2.58 (5H, m), 3.62 
(2H, s), 6.64 (IH, d), 7.30 (6H, m), 7.63 (IH, s), 8.1 1 (IH, d); m/z (APf): 383.1 
(MH*; 100%) 

Example 52c 

35 E-N-(l,l,2-Trimethyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-2.chIorocinnamlde 

'H NMR (CDCI3) 8: 1.44 (6H, s), 2.47 (3H, s), 2.81 - 2.95 (4H, m), 6.62 (IH, d. J 
= 16 Hz), 6.95 - 7.07 (IH, m), 7.20 - 7.44 (4H. m), 7.55 - 7.63 (IH, m), 7.71 - 7.91 
(2H, m), 8.12 (IH, d, J = 16 Hz); m/z (APf): 355, 357 (MH^) 
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Example 53c 

Example 54c 
Example 55c 

20 (IH. d). 7.29 (3H. m), 7.43 (IH, m), 7.66 (IH, n.), 7.81 (IH s) 8 15 HB » « 
aH,d);m/^(Api4.,. 389.0 (M+; 95%) 8.15 (lH,d), 8.35 

Example 56c 

>H NMR (CDCI3) 6: 1.13 (3H. .). 1.34 (6H, s,. 2.53 (7H. ■„, 3.64 (2H s) 3 92 
(IH. s), 6.34 (IH. d), 6.51 (IH, d), 6.91 (IH d) 7 23 (IH Hi 7 « 
(2H, „■); n,/^ (AP,.): 413.2 (MH^ ,00%^' 

30 Example 57c 

IhT, * <^«- * ^-^^ s,. 2.57 

(2H, q), 3.55 (2H. s), 6.88 (IH. d), 7.24 (IH, d) 7 46 (IH ,1 7 « «h \ . „c 
35 (IH. d); m/^ (ap,*,, 3,, ^ ^^.^ <»• ''^^ "H. .). 7.68 (5H. m), 7.95 

Example 58c 
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E-N-(8-MethyI-2,4,4-trimethyl-l,2,3,4-tetrahydroisoquinolin-7-yI)-2- 
chlorocinnamide 

iH NMR (CDCI3) 5: 1.31 (6H. s), 2.11 (3H, s), 2.38 (2H. s), 2.47 (3H, s), 3.47 
(2H, s), 6.61 (IH, d), 7.24 (3H, m). 7.52 (4H, m), 8.1 1 (IH, d); 
5 MS (API+): 369.2 (MH+; 100%). 

Example 59c 

E-N-(8-Ethyl-2,4,4-trimcthyl.lA3,4-tetrahydroisoquinoUn-7-yl)-2. 
acetylcinnamide 

10 iH NMR (CDCI3) 5: 1.18 (3H, t), 1.31 (6H, s), 2.40 (3H, s), 2.47 (3H, s), 2.61 

(5H. m), 3.57 (2H, s), 6.29 (IH, d), 7.23 (IH, d). 7.45 - 7.72 (6H. m), 8.09 (IH, d); 
MS m/^ (API+): 391.2 (MH+; 100%). 

Example 60c 

15 E-N-(8-Ethyl-4,4^imethyl-l,2^,4-tetrahydroisoquinolin-7-yl).2. 
chlorocinnamide 

iH NMR (CDCI3) 5: 1.14 (3H, t). 1.28 (6H, s), 2.56 (2H, q), 2.83 (2H, s). 4.04 
(2H, s), 6.60 (IH, d), 7.27 (5H, m), 7.41 (IH, m). 7.64 (IH, s), 8.11 (IH. d); 
MS (API+): 369.3 (MH+; 100%) 

20 

Example 61c 

E-N-(8-EthyI-4,4-dlmethyl-l^,3,4-tetrahydroisoquinolin-7-yl)-2- 
cyanocinnamide 

iH NMR (CDCI3) 6: 1.13 (3H, t). 1.29 (6H. s), 2.55 (2H, q), 2.82 (2H, s). 4.03 

25 (2H, s), 6.89 (IH, d), 7.24 (IH, d), 7.45 (2H, m). 7.61 (2H, m), 7.71 (IH, d), 7.94 
(lH,d); 

MS m/z (API+): 360.2 (MH+; 100%). 
Example 62c 

30 E-N-(8-Chloro-2A3-trimethyl-l,2,3,4-tetrahydroisoquinolin-7-yI)-2- 
chlorocinnamide 

'H NMR (CDCI3) 6: 1.09 (6H, s), 2.42 (3H. s). 2.71 (2H, s), 3.72 (2H, s), 6.59 
(IH, d, J = 16 Hz), 7.03 (IH. d, J = 8 Hz), 7.23 - 7.40 (2H, m), 7.44 (IH, m). 7.67 
(IH, m), 7.82 (IH, brs). 8.15 (IH. d. J = 16 Hz). 8.30 (IH, brd, J = 8 Hz);m/z 
35 (APD: 389.3 (MH*; 100%) 

Example 63c 
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E-N.(5.Bron,o.l,2,3,4-tetrahydro,soquinoIin.7 vH 2 .hi • 
MS m/^ 392.9 (MH-^; 100% C,,H ,^6^^^^^^^^ 

"/o, ^^i8Hi6BrCJN2 O requires M+ 391). 

Example 64c 

MS n,. (APD: 294 (MT; ,00%. C.sH,^, o 
Example 65c 

Prepared from D47c and /ra«j-2-rhinr«^- 

isotaed as a white powder X; 22°^™™"' »83mg; ,.Om„,oI, a,d 

'HNMR[freebase](250MHz;CD3OD)«I24fSH 
3-50(2H. s), 6.68 (IH, d J = ,6 h!i 7 ,t 

n-ZMAPI^): 356, (MH)^, 378., (M.^V'-'"'"'' ^' = ^«^>^ 
Description Ire 

E-7.(2.EthoxycarbonyIvinyI>3,4^hydro.m.cn« • . 
terf butyl ester ^**"*^""'^<»q«no»me-2-carboxyUc acid 

(a)Amixtureof7-bromo-3,4-dihvdro-m;c« • .• 
butyl ester (l.Og). palladium (uZt^^'^TT'^f''''''' 
triethylamine (0.67ml) and ethy ac^e ro 7/ n "^^^^^^^ ^^''^^ 
25 for4h. AftercooIingtoroomtS«^^ 

acetate, washed with water and bZ ^ cMeSr T^"""''' ^^^^^ 
reduced pressure. The residue was cohTn Ih ^ '"'"^^"^^ 
acetate/hexane) to give after colZn^^^^^'T''''' ^^^^ 
ethoxycarbonylvinyl>3 4-dihv2 m °^^PP'°P"^^^ fr^^^ons 7-(2- 
fster (0.51g). ' '^y^°-^«-^^°q"'noline.2-carboxylic acid butyl 

'H NMR (250MHz CDCI3) 5-131 f3H r^ 0 c< 
- 4.58 (2H. s). 6.40 (IH, d. L le^ fi ^m^^^^^ 

7.64 (IH. d, J = i6Hz). ^-26 7-33 (IH. d) and 

35 Description 2rc 



20 



30 
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A solution of 7-(2-ethoxycarbonylvinyl)-3,4-dihydro-lH-isoquinoIine-2- 
carboxylic acid tert butyl ester (l.Og) in ethanol/water (30ml, 2:1) containing 
potassium hydroxide (0.34g) was stirred for 16h. Solvent was reduced to low 
volume and partitioned between ethyl acetate and water. The pH of the aquous 
5 phase was adjusted to 1 by the addition of 5N HCl, the organic phase separated 
and washed with brine, dried (MgS04) and solvent removed at reduced pressure 
to give -7-(2-carboxyvinyl)-3,4-dihydro-lH-isoquinoline>2-carboxylic acid tert 
butyl ester (0.76g). 
MS m/z (APf): 204 (MlT; 100%) 

10 

Description 3rc 

E-7-Bromo-(2-Methyl-l,2,3,4-tetrahydroisoquinoline) 

A solution of 7-bromo-l,2,3,4-tetrahydroisoquinoline (13.0g) in formic acid 
(21 ml) was treated with 40% formalin and heated at 80°C for 2h. After cooling to 
15 room temperature, the reaction mixture was neutralised with sodium hydroxide 
(20g) and extracted with dichloromethane. The organic phase was washed with 
brine dried (MgS04) and solvent removed at reduced pressure to give the title 
compound (13,0g) as an oil. 

20 Description 4rc 

E-7-(2-Ethoxycarbonylvinyl)-2-methyM,2,3,4-tetrahydroisoquinoIine 

The title compound was prepared from 7-bromo-2-methyl-l,2,3,4- 
tetrahydroisoquinoline and ethyl acrylate in 30% yield according to the method of 
Description Irc. 

25 

Description 5rc 

E-7-(2-Carboxyvinyl)-2-methyl-l,2^,4-tetrahydroisoquinoline 
E-7-(2-ethoxycarbonylvinyl)-2-methyI-l,2,3,4-tetrahydroisoquinoiine) (4.59g)in 
methanol (100ml) was warmed to 50°C and sodium hydroxide (2N, 50ml) added. 
30 The mixture was stirred at 50°C for 12h, stood at room temperature for 24h and 
then neutralised with hydrochloric acid (2N, 50ml). Solvent was removed at 
reduced pressure to give a final volume of 80ml. The title compound (2.4g) 
crystallised on standing. 

35 Example Ire 

E-N-(4-Methoxyphenyl)-3-(l,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide 

(a) E-7-(2-carboxyvinyl)'3,4-dihydro-lH-isoquinoline-2-carboxylic acid tert butyl 
ester (0.47g), hydroxybenzotriazole (0.02g), 4-anisidine (0. 19g) in DMF (5ml) 
was treated with l-(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.30g). The 
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10 



mixture was stirred for 16h, diluted with ethyl acetate w«ch.^ vk 
HCl. aqueous sodium carbonate and brine T,^E 7n t 

methanoyatnmonia) in ^^^Z^^Z^t:^^^^^^ ^ 

trituration with diethyl ether. compound (0.24g) after 

'H NMR (250MHz, CDCI3) 6- 2 82 (2Vf :i n /lo ^ . 

a»d 9.09 (IH. br. * n^zCAPO: 309 (w' loS) " ' ' <^"- 



15 Example 2rc 



(a) From E-7-(2-carboxyvinyl)-3 4-dihvHr« m • ''t"''^ 
butyl ««r (0.48g) Zl^ (O^^'^a^^''':'^''"' 

20 to acmclhod of Sample lrc<a). ^ '" ^'S) P^P""! acconiing 
'H NMR (250MHz, taxa.) 6-2 84 ti , 

7. 12 - 7.64 (8H. m) and 7.71 (1^11 ' ' ™ ''^^ 

(b) From E-7-(2-phenyIcarbamoylvinyl)-3 4-dihvHm i w • • . • 
carboxylic add ten butyl ester (0 43Tthfl T^ "^^^^^^ 

25 colourless solid was prep^ed ToLt to^ ^'-^'^^ ''""'''^ ^ ^ 

•H NMR (250MHz. dClo)r2 7 1 (2H t2TnuT.T' 
d). 7.00 (IH, t). 7.12 (IH d) 7 24 7 35 MR ; . ^ ' ^"^^ ^"^^ (IH. 

10.12 (IH. s); ^* ■ ^-^^ ^-^^ d). 7.63 (2H, d) and 

MS m/z(APr): 279 (MH*; 100%) 

30 

Example 3rc 

i5 After cooling the mixture was neutr^ sed ^ fon^llrtyde (Iinl). 
hydtoxide and partitioned beTwr„t UoroL^''T 
was washed witl, 2N sodium hydt^xMe 1°,^ k ^ 
w.~a.,edueeapressu™Crcir^^^^^^ 



46 



wo 00/07993 



PCT/EP99/05583 



gel 0 - 10% {9: Imethanol/ammonia} in dichloromethane) to give the title 
compound (O.OSg) as a colourless solid. 

'H NMR (250MHz, CDCI3) 5; 2.47 (3H, s), 2.69 (2H, i), 2.94 (2H, t), 3.57 (2H. s), 
6.50 (IH, d), 7.10 - 7.63 (8H, m) and 7.72 (IH, d); m/z(APr): 293(Mir; 100%) 

5 

Example 4rc 

E-N-Phenyl-3-(2-benzy|.l,2^,4-tetrahydroisoquinolin-7.yl)acrylamide 

E-N-phenyl-3-( 1 ,2,3,4-tetrahydroisoquinoIin-7-yl)acrylamide (0.28g), 
benzaldehyde (0.1ml), acetic acid (0.057ml) and methanol (20ml) were combined 
10 and treated with sodium cyanoborohydride (0.63g). The mixture was stirred for 
16h, solvent was removed in vacuo and the residue column was chromatographed 
(silica gel 0 - 10% {9: 1 methanol-ammonia} in dichloromethane) to give the title 
compound (0.23g) as a colourless foam. 

•h NMR (250MHz, CDCI3) 5; 2.79 (2H, t), 2.95 (2H, t), 3.65 (2H. s). 3.73 (2H, s), 
15 6.48 (IH, d), 7. 10 - 7.63 (1 IH, m) 7.62 (2H, d,) and 7.69 (IH, d); m/z(APr): 
369(MH'; 100%) 

Example 5rc 

E.N-Phenyl-3-(2-n-propyl-l,2,3,4-tetrahydroisoqulnolin-7-yI)acrylamlde 
20 From E-N-phenyl-3-( 1 ,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide (0.28g) and 

propionaldehyde (0.07ml), the title compound (0.22g) isolated as a colourless 

solid was prepared according to the method of Example 4rc. 

'H NMR (250MHz, CDCI3) 5; 1.05 (3H, t), 1.78 (2H, m), 2.87 (2H, t), 3.06 (2H, 

d). 3.14 (2H, d). 4.13 (2H, s), 6.80 (IH, d), 7.05 -7.37 (6H, m), 7.58 (IH, d), 7.75 
25 (2H, d) and 9.24 (IH, s); m/z(APr): 321(MH*; 100%) 

Example 6rc 

E-N-Phenyl-3-(2-ethyl-lA3,4-tetrahydroisoquinoIin-7-yI)acrylamide 

From E-N-phenyl-3-(l,2,3,4-tetrahydroisoquinolin-7-yl)acrylainide (0.28g) and 
30 acetaldehyde (0.06ml), the title compound (0.88g) isolated as a colourless solid 
was prepared according to die method of Example 4rc. 

'H NMR (250MHz, CDCI3) 5; 1.20 (3H, t), 2.60 (2H, q), 2.74 (2H, t), 2.93 (2H, t), 
3.62 (2H, s), 6.50 (IH, d), 7.12 (2H, t), 7.19 (IH, s), 7.26 - 7.38 (3H, m) 7.61 (2H, 
d) and 7.69(1H, d); m/z(APr): 307(MH*; 100%) 

35 

Example 7rc 

E-N-(3-Cyanophenyl)-3-(l,2,3,4-tetrahydroIsoquinolin-7.yl)acrylamide 

(a) From E-7-(2-carboxyvinyl)-3,4-dihydro-lH-isoquinoline-2-carboxylic acid tert 
butyl ester (l.Olg) and 3-aminobenzonitrile (0.39g), E-7-[2-(3- 
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colourless solid p^p^^d tol^ „ "T""' '"-"'^^ ^ " 

IH), 7.15(d, ,H), 7.30(s. 1H);7^9W H " 5 .rm^^^^^ '"^^ 

10.51(s, IH); ' '• ' SSCra. IH). 8J5(s, IH) 

10 MSni/z(APr):304(MH*;100%) 
Example 8rc 

according ,0 ,hc method of Ex™i?^ P^P^ 
H NMR (250MHz, d^DMSO^ S- /'ili x ^ 
6.74 (IH, d), 7.18 (llTd) .3\ ( H ^'^^ (^H. 

JO (IH. d). 8.21 (IH, s) and 0.49 (IH sU H ^7^0?'^''^ ^^H' ^'^^ 
10.51 (IH. s); ' ^-^^ 8.25 (IH. s) and 

MS m/z(APr): 318 (MH*; 100%) 
Example 9rc 

From E-E-7-(2-carboxyvinyl)-2-methvl-l 2 3 4 t^tr^u a ■ 
2^h,oroa„i,i„e (O.I3g) ,he co d ^aS^tr^^Zr "^^^^^ 
mejhod of Example ,rc(a) omi„i„gL acid S ' ' '° 

(IH, br. and 8^ (IH. d): l<^nS,l^Z:^- * 
Example lOrc 
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'H NMR (250MHz. d^DMSO) 5; 2.44 (3H, s), 2.66 (2H, t), 2.91 (2H, t), 3.55 (2H, 
s), 3.87 (3H, s), 6.55 (IH, d), 6.86 (IH, dd), 6.93 - 7.07 (3H. m). 7.17 (IH, s), 7.29 
(IH, t). 7.66 (IH, d). 7.99 (IH. br. s.) and 8.50 (IH, d); iii/z(APr): 323 (MH*; 
100%) 

5 

Example lire 

E-N-(3-Methoxyphenyl)-3-(2-methyl-i;>^,4.tetrahydroisoquinolin-7- 
yOacrylamide 

From E-7-(2-carboxyvinyl)-2-methyI-l,2,3,4-tetrahydroisoquinoline (0.22g) and 
10 3-methoxyaniline (0. 12g), the title compound (0. lOg) was prepared according to 
the method of Example Irc(a) omitting the acid wash. 

'H NMR (250MHz, CDCI3) 5; 2.44 (3H, s), 2.67 (2H, m), 2.90 (2H, m), 3.51 (2H. 
s), 3.78 (3H, s). 6.54 (IH. d), 6.67 (IH. d), 7.02 - 7.26 (5H. m), 7.46 (IH, s), 7.66 
(IH. d) and 7.98 (IH. s); m/z(APr): 322 (MH*; 100%) 

15 

Example 12rc 

E-N-(3-ChIorophenyl)-3-(2-methyl-lA3,4-tetrahydroisoquinolin-7- 
yOacrylamide 

From E-7-(2-carboxyvinyl)-2-methyl- 1 ,2,3,4-tetrahydroisoquinoIine (0.22g) and 
20 3-chloroaniline (0. 13g). the title compound (0.09g) was prepared according to the 
method of Example Irc(a) omitting the acid wash. 

'H NMR (250MHz. CDCI3) 5; 2.79 (3H, s), 3.08 (2H, m), 3.16 (2H, m), 4.06 (2H, 
s), 6.47 (IH, d). 6.95 (IH, d), 6.97 (IH. s). 7.14 (2H, dt), 7.20 - 7.29 (IH, m). 7.37 
(IH, d), 7.69 (IH, m), 7.94 (IH, m) and 9.43 (IH, br. s.); m/z(APr): 327 (MH*; 
25 100%) 

Example 13rc 

E-N-(4-ChIorophenyI)-3-(2-methyl-lA3,4-tetrahydroisoquinolin-7- 

yOacrylamide 

30 From E-7-(2-carboxyvinyl)-2-methyl-l,2,3,4-tetrahydroisoquinoline (0.22g) and 
4-chloroaniline, the title compound (0.09g) was prepared according to the method 
of Example Irc(a) omitting the acid wash. 

'H NMR (250MHz, d^DMSO) 5; 2.41 (3H, s), 2.69 (2H, m), 2.86 (2H. m). 3.59 
(2H. s). 6.76 (IH, d), 7.18 (IH, d), 7.30 (IH, s), 7.37 - 7.40 (3H. m), 7.54 (IH, d), 
35 7.79 (2H. d) and 10.34 (IH, br. s); m/z(APr): 327 (MH*; 100%) 

Example 14rc 

E-N-MethyI-N-benzyI-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin.7- 
yl)acrylamide 
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'H NMR (250MHz, CDCI3) 8- 2 46 f3H d, , ^™ 
5 d), 3.57 (2H.d,, 4.69 (2H;i,;6^ (fa";*^ f,", P«->- (3H, 

MS m/z(APr): 320 (MH*; 100%) ' ^ CH, d); 

Example ISrc 

From E-7-(2-carboxyvinyl)-2-methvl-l 2 J • 

|«|hod of Example ta(a) omittag Jid „fh """"^ '° 

d). 7.92 U: di ',.r„ S d ; : Z t:,7mm:'T; 

(Mr; 100%) ^ ^-^^ ^'^ s n)/z(APr): 338 

Example 16rc 

3.50 (2H, s). 6.30 (Ift d). Me! 7 ,0 ,2H „W ^V'^^^^^^^^^ * 
(2H. n« and 7.62 (m. d^WzU^^^'ioif ''"^ " 

Example 17rc 

351 (MH*: 100%) ^^'^-245(1^5) and 8.50 (lH.s);in/2(APr): 
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Example 18rc 

E-N.Methyl-3-[3-(2.methyM,2^,4.tetrahydroisoquinolin.7-yI) 
acryloylaminolbenzamide 

From E-7-(2-carboxyvinyl)-2-methyl-l,2,3,4-tetrahydroisoquinoline (0.22g) and 
5 3-N-methylcarboxamidoaniline (0. 1 5g), the title compound (0.07g) was prepared 
according to the method of Example Irc(a) omitting the acid wash 
'H NMR (250MHz, d«-DMSO) 6; 2.79 (3H, d), 2.83 - 2.94 (4H. m), 3.17 (3H, s), 
3.72 (2H. s), 6.56 and 6.84 (IH. d), 6.99 (IH, t), 7.14 - 7.59 (5H. m), 7.88 (IH, t), 
8.13 (IH. s), 8.44 (IH. m) and 10.46 (IH, s); m/z(APr): 350 (NOT) 

10 

Example 19rc 

E.N-(3-N-Methylsulphonyiphenyl)-3-(2-methyM,2A4-tetrahydroisoquinolin- 
7-yI) acrylamide 

A solution of E-7-(2-carboxyvinyl)-2-methyl- 1 ,2,3,4-tetrahydroisoquinoline 
15 (0.22g) in dichloromethane (10ml) was treated with oxalyl chloride (0.30ml) and 
dimethylformamide (2 drops). The mixture was stirred for 2h, solvent removed at 
reduced pressure and the residue treated sequentialy with 3- 
methylsulphonylaniline hydrochloride (0.2 Ig), tetrahydrofuran (20ml) and 
triethylamine (1ml). The reaction mixture was stirred for 16h, diluted with ethyl 
20 acetate and washed widi water. The organic phase was dried (MgS04) and 

solvent removed at reduced pressure. The residue was column chromatographed 
(silica gel, 5% methanol/dichloromethane) to give the title compound (0.07g). 
'H NMR (250MHz, d^-DMSO with D2O shake) 5; 2.69 (3H, s), 3.03 (2H, m), 
3.12 (2H. m), 3.20 (3H, s), 4.03 (2H. s). 6.81 (IH, d), 7.30 (IH, d), 7.43 (IH, s), 
25 7.53 - 7.65 (4H, m), 7.91 (IH, br. s) and 8.38 (IH, s); m/z(APr): 371 (MH*) 

Example 20rc 

E-N-(l,3.0xazoI-5-ylphenyI)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin-7- 
yl)acrylamide 

30 From E-7-(2-carboxyvinyl)-2-methyl- 1 ,2,3,4-tetrahydroisoquinoline (0.22g) and 
l,3-oxazoI-5-ylaniline (0.1 6g), the title compound (0.1 5g) was prepared according 
to the method of Example 19rc omitting triethylamine. 

'H NMR (250MHz, CDCI3) 5; 2.43 (3H, s), 2.67 (2H. t), 2.91 (2H. t), 3.51 (2H, s), 
6.57 (IH, d), 7.04 - 7.10 (2H. m), 7.24 - 7.37 (3H, m). 7.60 (IH, m), 7.73 (IH, d). 
35 7.84 (IH, s). 8.03 (IH, s) and 8.17 (IH, s); m/z(APr): 360 (MH*; 100%) 

Example 21rc 

E-N-(3-Acetylaminophenyl)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin.7-yl) 
acrylamide 
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•'"'''^''"'"''^"'"^^ (0 22g) and 

an, s) and 8.65 (IH. s); m/ziAPt): 350 (MIT; 100%) ^ ' ^' ^ ^ 

Example 22rc 

From E-7;(2-carboxyvtayl)-2.me%l-U3,4-teffahydroisoqmnoto (0 22il and 
3-ethylanita (0.12g). the tiUe compound (0 lOrt «L „ ^ 

meftodof Example I9rcomiui„gL*y,L °f 
H NMR (250MHz, CDCI3) 5- 1 20 r3H 9 /nVitr n 
.5 m,, 2.90 (2H. m), 3.51 (2^ s «5 m! di, eS'S t yTft'J'' f ' 

Example 23rc 

FromE-7<2-carboxyvinyl>2-me*yl-l,2,3,4-letrahydroisoq^^ (0 22rt and 

(IH, s), 7.68 (IH, d) and 7.69 (IH. s); m/z(APr): 307 (MHM(i)%) ' ' 
Example 24rc 

yl;^^^/^::^!"'''''"*'^'-"'*^^^^^^^ 

From E-7<2-carboxyvinyl)-2-methyl-l,2,3,4-tetrahydroisoquinoIi^ (0 22a) and 
u X?. ,„ Eiwiple 19rc omitting trieihylamine. 

H NMR (250MHz. CDCW 8; 1 -28 (9H, s), 2.42 (3H. s), 2.65 (2H t) 289(2H 

MS m/z(APr): 349 (MH*; 100%) 
Example 25rc 
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E-N-(4-Fluorophenyl).3-(2-methyl-l,2,3,4-tetrahydroisoquinolin.7- 
yOacrylamide 

From E-7-(2-carboxyvinyl)-2-methyl-l,2,3,4-tetrahyciroisoquinoline (0.22g) and 
4-fluoroaniline (0.1 2g), the title compound (0.1 5g) was prepared according to the 
5 method of Example 19rc omitting triethylamine. 

'H NMR (250MHz, CDCI3) 6; 2.44 (3H, s), 2.67 (2H, t), 2.91 (2H, t), 3.52 (2H, s), 
6.50 (IH, d), 6.80 - 7.10 (4H, m), 7.25 (IH, d), 7.41 (2H, br.m.), 7.67 (IH, d) and 
7.82 (IH. br. s); m/z(Apr): 311 (MPT; 100%) 

10 Example 26rc 

E.N-(4-Methoxyphenyl).3-(2-methyl-lA3,4-tetrahydroisoquinoliii-7- 
yl)acrylamide 

From E-7-(2-carboxyvinyl)-2-methyH,2,3,4-tetrahydroisoquinoline (0.22g) and 
4-methoxyaniline (0.12g), the title compound (0.15g) was prepared according to 
15 the method of Example 19rc omitting triethylamine. 

'h NMR (250MHz, CDCI3) 5; 2.45 (3H, s), 2.68 (2H, t). 2.92 (2H. t). 3.55 (2H. s). 
3.79 (3H, s), 6.49 (IH, d), 6.87 (2H. d), 7.1 1 - 7.63 (3H, d). 7.52 (2H, br s) and 
7.66 (IH, d); 

MS m/z(APr"): 323 (MH*; 100%) 

20 

Example 27rc 

E-N-(4-CarbomethoxyphenyI)-3-(2-methyI-l,2^,4-tetrahydroisoquinolin-7-yl) 
acrylamide 

From E-7-(2-carboxyvinyl)-2-methyl-l,2,3,4-tetrahydroisoquinoline (0.22g) and 
25 4-carbomethoxyaniline (0. 1 5g), the title compound (0. 1 9g) was prepared 
according to the method of Example 19rc omitting triethylamine. 
'H NMR (250MHz. CDCI3) 5; 2.46 (3H, s), 2.69 (2H, t), 2.93 (2H. t), 3.55 (2H, s). 
3.90 (3H, s), 6.52 (IH, d), 7.09 - 7.31 (4H, m), 7.68 - 7.73 (2H, m), 7.80 (IH, d) 
and 8.01 (2H, d); m/z(APr): 351 (MH*; 100%) 

30 

Example 28rc 

E-N-(4-Cyanophenyl)-3-(2-methyI.l,2,3,4-tetrahydroisoquinoIin.7- 
yl)acrylamide 

From E-7-(2-carboxyvinyl).2-methyl-l,2,3,4-tetrahydroisoquinoline (0.22g) and 
35 4-aminobenzonitrile (0. 1 2g), the title compound (0.03g) was prepared according 
to the method of Example 19rc omitting triethylamine. 

'H NMR (250MHz, CDCI3) 6; 2.50 (3H, s), 2.75 (2H, t), 2.96 (2H, t), 3.61 (2H, s), 
6.52 (IH, d), 7.15 (IH, d), 7.26 (IH, s), 7.30 (IH, d). 7.61 (2H, d), 7.69 (IH. d), 
7.78 (2H, d) and 7.95 (IH. s); m/z(APr): 318 (MH""; 100%) 
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Example 29rc 

jnethod of Exanvie 19,. omi„i„g 'ieftyS " ' "^"^^ 
Example 30rc 

metnod ot Example 1 9rc onuttmg triethylamine 

(.H. d) ana 7.92 (I„, ^."X?,; li^S^J * *' ''^^ 

Example 31rc 

E-N-(3.Methoxy.5.trifluoromethyIphenyI).3.(2.methvI.l 2 3 4 
tetrahydroisoquinolin-7.yI)acrylamide 

3 methoxy-5-tnfluoromethylamIine (0.19g), the title compound (0 16.) 
prepared according to the method of Example 19rc 

H NMR (250MHz. CDCI3) 6; 2.46 (3H. s)" 2.67 (2H t) 2 93 (2H . nu 
Example 32rc 

E.l.(3,4-Daydro-lH.isoquinoIin-2.yI).3.(2.methyl.^ 
tetrahydroKoquinoIin.7.yI)propenone 

From E-7-(2-carboxyvinyl)-2-methyl-l,2,^ (0 22g) and 

1,2,3,4-tetrahydroisoquinoline CO Ha^ tK^ fi.i , ^^-^^g; ana 
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in/z(APr): 333(MH*; 100%) 
Example 33rc 

E-l-(3,4-Dihydro-2H- quinoUn-l-yl)-3.(2-methyHA3,4- 
5 tetrahydroisoquinolin-7-yI)propenone 

From E-7-(2-carboxyvinyl)-2-methyl-l,2,3,4-tetrahydroisoquinoline (0.22g) and 
1,2,3.4-tetrahydroquinoline (0.1 3g) the title compound (0.07g) was prepared 
according to the method of Example Irc(a) omitting the acid wash. 
'H NMR (250MHz. d«-DMSO) 1.69 (2H. t), 2.1 1 (3H, s). 2.33 (2H, m). 2.37 (2H. 
10 m), 2.52 (2H, t), 3.23 (2H. s). 3.59 (2H. t), 6.64 (IH, d), 6.91 - 7.10 (7H. m) and 
7.31 (IH, d); 

MS m/z(APr): 333(Mir; 100%) 
Example 34rc 

15 E-l-(3,3-Dimethyl-2^-dihydroindol-l.yl).3.(2.methyl-lA3,4- 
tetrahydroisoquinoIin-7-yl)propenone 

From E-7-(2-carboxyvinyl)-2-methyl-l,2,3,4-tetrahydroisoquinoline (0.22g) and 
3,3-dimethylindoline (0.1 5g) the title compound (0.06g) was prepared according 
to the method of Example Irc(a) omitting the acid wash. 
20 'H NMR (250MHz, CDCI3) 1.39 (6H, s), 2.47 (3H, s), 2.70 (2H, t), 2.92 (2H, m), 
3.61 (2H, s). 4.00 (2H. s), 6.78 (IH. d). 7.04 - 7.26 (5H, m), 7.36 (IH. d), 7.78 
(IH. d) and 8.31 (IH, br. s.); m/z(APr): 346(MH*; 100%) 

Example 35rc 

25 E-l-(2,3.Dihydroindol-l-yl)-3-(2-methyl-l,2,3,4-tetrahydroisoqulnolin.7- 
yOpropenone 

From E-7-(2-caiix)xyvinyl)-2-methyl-l,2,3,4-tetrahydroisoquinoline (0.22g) and 
indoline (0. 12g) the title compound (0.1 Ig) was prepared according to the method 
of Example Irc(a) omitting the acid wash. 
30 'H NMR (250MHz, CDCI3) 2.48 (3H, s), 2.71 (2H, t), 2.95 (2H, t), 3.61 (2H, s), 
4.28 (2H, t), 6.84 (IH. d), 7.03 (IH, t), 7.13 (IH, d), 7.20 (3H.. m), 7.35 (IH. d). 
7.78 (IH, d) and 8.36 (IH, br s); m/z(APr): 318(MH*; 100%) 

PHARMACOGICAL DATA 
35 1. Binding Assay Method 

Intemation al Application Publication Number WO 92/22293 (SmithKline 
Beecham) discloses compounds having anti-convulsant activity, including inter 
alia the compound rran5-(+)-6-acetyl-4S-(4-fluorobenzoylamino)-3,4-dihydro-2,2- 
dimethyl-2H-l-benzopyran-3R-ol (hereinafter referred to as Compound A). It has 
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been found that the compounds of WO 92/222Q^ hin^ . , 
Obtain,.,, from m ussue, as ^^^.tXo^Zs^TZ^y 



30 



Method 



35 



PHJ-Compound A dissolved in buffer Sll^' °' 
Compou^ A in U„ n^„„e is us u *;^^ Tt^x!!;'^™ "?"'■ 
^mp.™^ , hour. [3H]-Co.pou„d!:^„™a ~::Tst^ " 
torn unbound PHJ-Compound A bv fil,r,.i„ Tu I ''^P^^'^'l 

unlabeUed con,po„ndl deS^^TZ- p^^" W 
subtracted fam the total amount of r3Hl i ''^ 

U« absence of utUab^Ued Z^lf "tbZTe '7 " 

PHl-Compound A to the noveUte °' """""^ 

a ranse of concentratio'ns oCrc ^p^^^TCer^eT" ^^ ''T"^' °' 
of specific [3H]-Compound A bindine as , 11 f Tie decrease in the level 

concentraUon, of the ^om^^^r tes i"l^'°T''r 

regression analysis of the Lnltant ^e T 

compound affinity in tenns of pK vX °' 

Results 

Compounds of this invention were active in tu;. ^ . ■ r. 
crrearer Hian /; , ^ ^" ^^^5 t^st with pKj values 

greater than 6. For example, compounds of Examnl*.^ 07 ^ o 
values greater than 7.5. Examples Pc, 27c 2rc gave pKi 
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2. MESTTest 

The maximal electroshock seizure (MEST) threshold test in rodents is 
particularly sensitive for detecting potential anticonvulsant properties 1. In this 
5 model, anticonvulsant agents elevate the threshold to electrically-induced seizures 
whilst proconvulsants lower the seizure threshold. 

Method 

Mice (naive male, Charles River, U.K. CD-I strain, 25 - 30g) are randomly 
10 assigned to groups of 10 - 20 and dosed orally or intraperitoneally at a dose 

volume of 10 ml/kg with various doses of compound (0.3 - 300 mg/kg) or vehicle. 
Mice are then subjected at 30 or 60 min post dose to a single electroshock (0.1 sec, 
50Hz, sine wave form) administered via corneal electrodes. The mean current and 
standard error required to induce a tonic seizure in 50% (CC50) of the mice in a 

15 particular treatment group is determined by the \ip and down' method of Dixon 
and Mood (1948)2. Statistical comparisons between vehicle- and drug-treated 
groups are made using the method of Litchfield and Wilcoxon (1949)3. 

In control animals the CC50 is usually 14-18 mA. Hence the first animal 
in the control group is subjected to a current of 16 mA. If a tonic seizure does not 

20 ensue, the current is increased for a subsequent mouse. If a tonic convulsion does 
occur, then the current is decreased, and so on until all the animals in the group 
have been tested. 

The percentage increase or decrease in CC50 for each group compared to 
the control is calculated. 
25 Studies are carried out using a Hugo Sachs Electronik Constant Current 

Shock Generator with totally variable control of shock level from 0 to 300 mA and 
steps of 2 mA are usually used. 

Drugs are suspended in 1% methyl cellulose. 

30 References 

1. Loscher, W. and Schmidt, D. (1988). Epilepsy Res., 2, 145-181 

2. Dixon, W.J. and Mood, A.M. (1948). J. Amer. Stat. Assn., 43, 109-126 

3. Litchfield, J.T. and Wilcoxon, F.(1949). J. Pharmacol, exp. Ther., 96, 99-113 

35 Results 

Compounds of this invention dosed by the oral route as a suspension in methyl 
cellulose and tested one hour post dosing show an increase in seizure threshold. 
For example, at a dose of 10 mg/kg p.o. the compounds of Examples 9c, 27c and 
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2rc showed statistically significant increases of 245, 192 and 140 % 
respectively. 
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Claims 

1 . Accordingly, the present invention provides a compound of formula (I) or 
pharmaceutically acceptable salt thereof: 

5 




in which 

Z is a carbocyclic or heterocycUc or a fused carbocyclic or heterocyclic ring 
10 containing at least one aromatic ring; 
Xis CHorN; 

Y is hydrogen, Ci^alkyl, or a halogen; 
P is -CH=CH- and Q is -NR'-, or; 
P is -CH=CH- and Q is -NR'CHz-, or; 
15 P is -NH- and Q is -CR'''=CH-; 

R' ishydrogen, phenylCi.6 ^kyl, or €1.5 alkyl; 

Rla is hydrogen, halogen, phenylGi.6 alkyl, or €1.5 alkyl; 

R^ ishydrogen or up to three substituents selected from halogen, NO2, CN, N3, 

CF3O-, CF3S-, CF3CO-, CF3SO2, trifluoromethyldiazirinyl, Ci.galkyl, 

20 Ci.6alkenyl, Ci.6alkynyl, Cj.gperfluoroalkyl, C3.6cycIoalkyI, 

C3.6cycloaIkyl-Ci^alkyl-, Ci.6alkylO-, Ci.6alkyIC0-, Cg.gcycloalkylO-, 
Cs^cycloalkylCO-, Cs^cycloalkyl-Cj^alkylO-, C3.6cycloalkyl-Ci^alkylCO-, 
phenyl, phenoxy, benzyloxy, benzoyl, phenyl-Cj^alkyl-. Cj.galkylS-, 
Ci.6alkylS02-. or 1.3-oxazol-5-yl(Ci^alkyl)2NS02-, (Ci.4alkyl)NHS02-. 

25 (Ci^alkyl)2NC0-, (Ci^alkyl)NHCO- or CONR4r5, C02R4; 
or-NR'*R^orNHCOR4 

where R'* and r5 are each independently hydrogen or C 1.4 alkyl, and; 
R^ is hydrogen, Ci^alkyl, formyl, -C02Ci^alkyl, or -C0Ci.4alkyl; 
or two R^ groups are linked together to form a carbocyclic ring that is saturated or 
30 unsaturated and unsubstituted or substituted by -OH or =0 or a heterocyclic ring 
that is saturated or unsaturated; 
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or when P is -CH=CH- and O is -NR'CHo- 1? ' o« d2 ,• , , 

oiiu 15 iXK. \^n2; K and an R are hnked together to 

form a saturated or unsaturated carbocyclic or heterocyclic ring- 

or when P is -CH=CH- and Q is -NR'-. R' and an are linked'together to fonn a 

saturated or unsaturated carbocyclic or heterocyclic ring, and; 

r3 is hydrogen, phenylCj.g alkyl. Ci.g alkyl. C^g alkylOCO-, Ci galkylCO- 

formyl. CF3CO- or Ci.6alkylS02-, hydroxyCi.galkyl, or CLgalkoxyCLealkyl. 

R^ is hydrogen or Cj.^ alkyl; 

R^ is hydrogen or Cj-s alkyl; 

R^ is hydrogen or Cj.g alkyl; 

R^^ is hydrogen or C1.6 alkyl; 

R^ ^ is hydrogen or Cj.^ alkyl, and; 

R^2 is hydrogen or C1.5 alkyl. 

2. A compound according to claim 1 wherein 

P is -CH=CH- or Q is CRla=CH and the compound is the E isomer. 

3. A compound according to claim 1 or 2 wherein 
r1 is hydrogen, fluoro, methyl, ethyl or propyl; 

R2 is hydrogen or one or more of methyl, ethyl, «-butyl, phenyl, iso-propyl 
Nbutyl, niethoxy, ethoxy. n-propoxy, ,5o-propoxy, „-butoxy, phenoxy, benzyloxy 
bromo, chloro. iodo, fluoro, nitro. cyano. acetyl, pivaloyl, £.o-butyroyl. benzoyl 
tnfluoromethyl, trifluoromethoxy, trifluoroacetyl, amino, acetylamino, methyitlio 
oxazolo, methylsulfonyl, Ai-propylsulfonyl. isopropylsulfonyl or 
dimethylsulfamoyl, and; 

R3 is hydrogen, methyl, ethyl, propyl, benzyl, /-butyloxycarbonyl or 
trifluoroacetyl. 

4. A compound according to any one of claims 1 to 3 wherein 
R^ is hydrogen, fluoro or methyl; 

R2 is hydrogen or one or more of methyl, ethyl, r-butyl, methoxy 
methoxycarbonyl. methylcarbonyl. ethylcarbonyl. methylamido. ^etylamino 
methylsulfonyl, oxazole, tnfluoromethyl , cyano, chloro, fluoro. or nitro; ' 
R hydrogen, methyl. ethyU-propyl, benzyl or r-butyloxycarbonyl. 

5. A compound of formula (1) according to claim 1 selected from 
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E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolm-7-yl)-3-nitrocinnamide; 

E-NK2-Methyl-l,23AtetrahydroisoquinoIin-7-yl)-3-trifluoromethylcinnarmde; 

E-N-(2-Methyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)-3-cinnamide hydrochloride; 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinoIin-7-yl)-2-methoxycinnamide; 
5 E-N-(2-Methyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)-4-chlorocinnamide; 

E-N-(2-Methyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)-3-chlorocinnamide; 

E-N-(2-Methyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yI)-3-methoxycinnamide; 

E-N-(2-Methyl- 1 ,2,3,4-tetrahydroisoquinoIin-7-yI)-a-methylcinnaniide; 

E-N-(2-Methyl- 1 ,2,3,4-tetrahydroisoquinoIin-7-yl)-2-chlorocinnamide; 
10 E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-4-methoxycinnamide; 

E-N-(6-methyl-5,6,7,8-tetrahydro[l,6]naphthyridin-3-yl)-3-phenylacrylamide; 

E-3-Furan-2-yl-N-(2-methyI-l,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 

E-N-(2-methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-3-thiophen-2-ylacrylamide; 

E-N-(2-Methyl-l ,2,3,4-tetrahydroisoquinoIm-7-yl)-2, 4-dichlorocinnaniide; 
15 Z-N-(2-MethyI-l,2,3,4-tetrahydroisoquinolin-7-yl)-2-methoxycinnamide; 

E-3-Indolin-5-yl-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-acryIainide; 

E-3-(l-Methyl-Indolin-2-yl)-N-(2-Methyl-l,2,3,4-tetrahydroisoquinoUn-7-yl)- 
acrylamide; 

E-N-(2-Methyl-l,2,3.4-tetrahydroisoquinolin-7-yl)-3-chloro-4-methoxycinnamide; 
20 E-N-(2-Methyl- 1 ,23.4-tetrahydroisoqumolin-7-yl)-4-methylsulphonylcinnaniide; 

E-N-methyl-3-[2-(2-methyl-l,2,3,4-tetrahydroisoquinoIin-7-ylcarbamoyi)vinyl] 

benzamide; 

E-3-(Inda2oiin-3-yl)-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-7-yI)-acrylamide; 

E-N-(2-MethyI- 1 ,2,3 ,4-tetrahydroisoquinoIin-7-yI)-2-methylcinnamide; 
25 E-N-(2-Methyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)-2-nitrocinnamide; 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-2-trifluoromethylcinnamide; 

E-N-(2-Methyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)-2-ethoxycinnainide; 

E-N-(2-Methyl-I,2,3,4-tetrahydroisoquinolin-7-yl)-2-chloro-4-fluorocinnamide; 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)-2-chloro-6-fluorocinnainide; 
30 E-N-(2-Methyl- 1 ,2,3 ,4-tetrahydroisoquinolin-5-yI)-4-chlorocinnamide; 

E-N-(2-Methyl- 1 ,2,3 ,4-tetrahydroisoquinolin-5-yl)-cinnamide; 

E-N-(2-MethyI-l,2,3,4-tetrahydroisoquinolin-5-yl)-3-chIorocinnamide; 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-5-yl)-2-chlorocinnaimde; 

E-N-(2-Methyl- 1 ,2,3 ,4-tetrahydroisoquinolin-5-yl)-3-acetylcinnamide; 
35 E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-5-yl)-2-broinocinnaiTiide; 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-5-yl)-2-methylcinnamide; 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-5-yl)-4-ethoxycinnamide; 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-5-yl)-2-methoxycinnainide; 

E-N-(2-Methyl-l,2,3,4-tetrahydroisoquinolin-5-yl)-5-bromo-2-inethoxycinnamide; 
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N-{8-CMort>-2.tnnuoroac«yl-IA3,4-tetrahydroisoqmnoIm^^^^^^ 

chlorocinnamide; ^ ^ 

N-(8.Chloro-l,2.3,4-tetr^^^^^^ 

N-(8-Bromo-2-trifluoroacetyl-l,23,4-tetrahydroisoquinolin-^^^^ 
chlorocinnamide; ' 

E-N-(2-MethyI-1.23.4-te^^^^^^ 

E-N-(8-Bromo-l,2,3,4-tetrahydro^^^^^^ 

EN-(8-Ethyl-2.4.4-tnmethyl-l,2,3.4-tetrahydroisoqumolin-7-vl)-2- 
methylcinnamide; 

15 fl^cinn*^^^^^^^^ 

E-N-(8-Ethyl-2,4,4Wthyl-1.23.4-tetiahydroisoqumolin-^^^^^^ 
trifluoromethylcinnamide; 



10 



20 



30 



fluorocinnamide; 

E-N-(8-Ethyl-2A4-trimethyl-1.2.3.4-teti^ydroh 

chlorocinnamide; 



E-N-(8-ChIoro-2A4-trime%1.1.23.4-tetrahydroisoquinolin-7-yl)^^^ 
chlorocinnamide; 



E-N-(8-Ethyl-2.4.4-trimethyI-l,2.3.4-tetrahydroisoquinolin-7-yl).2. 
cyanocinnamide; 



E-NK8-Methyl-2,4,4-trimethyl-1.23,4-tetrahydroisoquinolin-^^^^^^ 

Chlorocinnamide; ^ -r / 

E-N-(8-EthyI-2,4,4-trimethyl-l ,2.3,4-tetrahydroisoquinolin-7-yl)-2- 
35 acetylcmnamide; ^ a ^ ^ 

bN(8-Chloro-2.3,3-tnmethyl-1.2.3,4-tetrahydroisoquinolin-7-yl)-2. 
chlorocinnamide; 
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E-N-(5-Bromo- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)-2-chlorocinnamide; 
E-N-(5,6,7,8-Tetrahydro-6-melhyl[l,6]naphthyridin-3-yl)-cinnainide,and; 
E-N-(5,6,7,8-Tetrahydro-6,8,8-trimethyl[ 1 ,6]naphthyridin-3-yl)-2- 
chlorocinnamide. 

5. 

6. A compound of formula (I) according to claim 1 selected from 

E-N-(4-Methoxyphenyl)-3-(U,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 

E-N-Phenyl-3-(l,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 

E-N-Phenyl-3-(2-methyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 
10 E-N-Phenyl-3-(2-benzyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 

E-N-Phenyl-3-(2-n-propyl-l,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 

E-N-Phenyl-3-(2-ethyl-l,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 

E-N-(3-Cyanophenyl)-3-(l,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 

E-N-(3-Cyanophenyl)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 
15 E-N-(2-Chlorophenyl)-3-(2-methyl- 1 ,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 

E-N-(2-Methoxyphenyl)-3-(2-methyl-U,3,4-tetrahydroisoquinolin-7- 
yl)acrylamide; 

E-N-(3-Methoxyphenyl)-3-(2-methyI-l,2,3.4-tetrahydroisoquinolin-7- 
yl)acrylamide; 

20 E-N-(3-Chlorophenyl)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 
E-N-(4-Chlorophenyl)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 
E-N-Methyl-N-benzyl-3-(2-methyl-l,2,3,4-tetrahydroisoquinoUn-7-yl)acrylamide; 
E-N-(3-Nitrophenyl)-3-(2-methyl-l,2,3.4-tetrahydroisoquinolin-7-yl)acrylamide; 
E-N-Methyl-N-phenyl-3-(2-methyl- 1 ,2,3,4-tetrahydroisoquinoIin-7-yl)aciylamide; 

25 E-N-(3-Carbomethoxyphenyl)-3-(2-methyl-l,2,3.4-tetrahydroisoquinolin-7- 
yl)acrylamide; 

E-N-Methyl-3-[3-(2-methyl-l,2,3,4-tetrahydroisoquinoIin-7-yl) 
acryloylamino]benzamide; 

E-N-(3-N-Methylsulphonylphenyl)-3-(2-methyl-l,2,3,4-tetrahydroisoquinoIin-7- 
30 yl) acrylaraide; 

E-N-( 1 ,3-Oxazol-5-ylphenyl)-3-(2-methyl- 1 ,2.3,4-tetrahydroisoquinolin-7- 
yl)acrylamide; 

E-N-(3-Acetylaminophenyl)-3-(2-methyI-l,2,3,4-tetrahydroisoquinolin-7-yl) 
acrylamide; 

35 E-N-(3-Ethylphenyl)-3-(2-methyI- 1 ,2,3.4-tetrahydroisoquinolin-7-yl)acrylamide; 
E-N-(3-Methylphenyl)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)aciylamide; 

E-N-(3-tert-ButylphenyI)-3-(2-methyl-l,2,3,4-tetrahydroisoquinoIin-7- 
yl)acrylamide; 

E-N-(4-Fluorophenyl)-3-(2-methyl-l,2,3,4-tetrahydroisoquinolin-7-yl)acrylamide; 
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E-N-(4-Methoxypheny])-3-(2-m^^^^ 

yl)acrylamide; 

E-N-(3-Melhoxy-5-tnfluoroinethylphenyl)-3-(2-raethyI-I,23 4. '^'™«^' 
tetrahydroisoquinoIin-7-yl)acrylamide- ' ' ' 

E-l-(3,3-DimethyI-2,3-dihydromdol-l-yI).3-(2-methyl.l 2 34- 
15 Ktrahydroisoquinolin-7-yl)propenone,and- 

7. A process for the preparation of compounds of formula (I), which 
20 comprises ^ ^' 

(a), for compounds of formula (D in which P is -NH- and Q is -CR'=CH 
reacting a compound of formula (II) 

R7A pj8A 
p3A/N. 



25 




with a compound of formula (10) 

L— CO r^*=ch4 Z 4— 



(m) 

30 or. 

(b) for compounds of fonnula (1) in which P is -CH=CH- and Q is -NR'- reacting 
a compound of formula (IV) .reacung 
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R7A R8A 




-CH=CH— CO — L 



R10A p9A Y 



(IV) 



with a compound of formula (V) 



^2A 



(V) 



where r7A, r8A, r9A^ and rIOA are independently r1, r2 

r3, r7, r8, r9^ and R^O as defined for formula (I) or a group or groups 
10 convertible thereto; Z, X and Y are as defined for formula (I); and L is OH or a 
halogen; 

and where required converting an R^^, R^\ r3A^ r7A^ r8A^ r9A^ rIOA 
group to an r1, r2, r3, r7^ r8^ r9^ or rIO group. 

converting one r1, r2, r3, r7 r8^ r9^ or rIO group to another r1, r2, r3, r7^ 
15 r8,r9 or RlO group; 

converting a salt product to the free base or another phannaceutically acceptable 
salt, or converting a free base product to a pharmaceutically acceptable salt. 



20 



8. A compound of formula (XII) 




(xn) 

wherein r3A is r3 as defined in claim 1 or a group convertible thereto and M is a 
leaving group such as halogen, especially iodo, or tosylate. 



25 9. A pharmaceutical composition for use in the treatment and/or prevention 
of anxiety, mania, depression , panic disorders and/or aggression, disorders 
associated with a subarachnoid haemoahage or neural shock, the effects 
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associated with withdrawal from substances of abuse such as cocaine, nicotine, 
alcohol and benzodiazepines, disorders treatable and/or preventable with anti- ' 
convulsive agents, such as epilepsy including post-traumatic epUepsy, Parkinson's 
disease, psychosis, migraine, cerebral ischaemia, Alzheimer's disease and other 
degenerative diseases such as Huntingdon's chorea, schizophrenia, obsessive 
compulsive disorders (OCD), neurological deficits associated with AIDS, sleep 
disorders (including circadian rhythm disorders, insomnia & narcolepsy), Ucs (e.g. 
Giles de la Tourette's syndrome), traumatic brain injury, tinnitus, neuralgia, 
especially trigeminal neuralgia, neuropathic pain, dental pain, cancer pain, ' 
inappropriate neuronal activity resulting in neurodysthesias in diseases such as 
diabetes, multiple sclerosis (MS) and motor neurone disease, ataxias, muscular 
rigidity (spasticity), temporomandibular joint dysfunction, and amyotrophic lateral 
sclerosis (ALS) which comprises a compound of formula (I) as defined in claim 1, 
or a pharmaceutically acceptable salt or solvate thereof, and a pharmaceutically 
acceptable carrier. 

10. A method of treatment and/or prevention of anxiety, mania, depression , 
panic disorders and/or aggression, disorders associated with a subarachnoid 
haemonrhage or neural shock, the effects associated with withdrawal from 
substances of abuse such as cocaine, nicotine, alcohol and benzodiazepines, 
disorders treatable and/or preventable with anti-convulsive agents, such as ' 
epilepsy including post-traumatic epilepsy, Parkinson's disease, psychosis, 
migraine, cerebral ischaemia, Alzheimer's disease and other degenerative diseases 
such as Huntingdon's chorea, schizophrenia, obsessive compulsive disorders 
(OCD), neurological deficits associated with AIDS, sleep disorders (including 
circadian rhydim disorders, insomnia & narcolepsy), tics (e.g. Giles de la 
Tourette's syndrome), traumatic brain injury, tinnitus, neuralgia, especiaUy 
trigeminal neuralgia, neuropathic pain, dental pain, cancer pain, inappropriate 
neuronal activity resulting in neurodysthesias in diseases such as diabetes, 
multiple sclerosis (MS) and motor neurone disease, ataxias, muscular rigidity 
(spasticity), temporomandibular joint dysfiinction, and amyotrophic lateral 
sclerosis (ALS) comprising administering to the sufferer in need thereof an 
effective or prophylactic amount of a compound of formula (I) as defined in claim 
1, or a pharmaceutically acceptable salt or solvate thereof. 

11. Use of a compound of formula (I) as defined in claim 1 , or a 
pharmaceuticaUy acceptable salt or solvate thereof, for the manufacture of a 
medicament for the treatment and/or prevention of anxiety, mania, depression , 
panic disorders and/or aggression, disorders associated with a subarachnoid 



66 



wo 00/07993 



PCT/EP99/05583 



haemorrhage or neural shock, the effects associated with withdrawal from 
substances of abuse such as cocaine, nicotine, alcohol and benzodiazepines, 
disorders treatable and/or preventable with anti-convulsive agents, such as 
epilepsy including post-traumatic epilepsy, Parkinson's disease, psychosis, 
5 migraine, cerebral ischaemia, Alzheimer's disease and other degenerative diseases 
such as Huntingdon's chorea, schizophrenia, obsessive compulsive disorders 
(OCD), neurological deficits associated with AIDS, sleep disorders (including 
circadian rhythm disorders, insomnia & narcolepsy), tics (e.g. Giles de la 
Tourette's syndrome), traumatic brain injury, tinnitus, neuralgia, especially 
10 trigeminal neuralgia, neuropathic pain, dental pain, cancer pain, inappropriate 
neuronal activity resulting in neurodysthesias in diseases such as diabetes, 
multiple sclerosis (MS) and motor neurone disease, ataxias, muscular rigidity 
(spasticity), temporomandibular joint dysfunction, and amyotrophic lateral 
sclerosis (ALS). 

15 

12. Use of a compound of formula (I) as defined in claim 1, or a 
pharmaceutically acceptable salt or solvate, thereof as a therapeutic agent, in 
particular for the treatment and/or prevention of anxiety, mania, depression , panic 
disorders and/or aggression, disorders associated with a subarachnoid 

20 haemorrhage or neural shock, the effects associated with withdrawal from 
substances of abuse such as cocaine, nicotine, alcohol and benzodiazepines, 
disorders treatable and/or preventable with anti-convulsive agents, such as 
epilepsy including post-traumatic epilepsy, Parkinson's disease, psychosis, 
migraine, cerebral ischaemia, Alzheimer's disease and other degenerative diseases 

25 such as Huntingdon's chorea, schizophrenia, obsessive compulsive disorders 
(OCD), neurological deficits associated with AIDS, sleep disorders (including 
circadian rhythm disorders, insomnia & narcolepsy), tics (e.g. Giles de la 
Tourette's syndrome), traumatic brain injury, tinnitus, neuralgia, especially 
trigeminal neuralgia, neuropathic pain, dental pain, cancer pain, inappropriate 

30 neuronal activity resulting in neurodysthesias in diseases such as diabetes, 
multiple sclerosis (MS) and motor neurone disease, ataxias, muscular rigidity 
(spasticity), temporomandibular joint dysfunction, and amyotrophic lateral 
sclerosis (ALS). 
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